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Under suitable conditions, we show that for any =z,

n k N\ 1/(yo1VE)
1 1 [[;., S
lim E —I{( J=l1 ]) <x} = F(z), as.,

n— 00 1k
logn P k klu

where 0 =1+ % > ieg Cov(X1, X;), F(-) is the distribution function of the random

variable V2 , N is a standard normal random variable. The result of Khurelbaatar
and Rempala is a special case of ours.
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1 5|ERE

TR AR = RE, SRR A FIB = AR AR LU/ MR & A RBIR . R, KRER
i Sz LE AR P P R A R N A2 —, HrP O E A A A % { X, >
1} J2& iid. FEFLAS RS, AR IEAS LR AR SR o A bR L F (). BR Xy &— e 3ME, 24 HAL
U Xy, > max{Xy,..., Xp1}. FFERL, 9€ X1 B—MowE, HFFeich XO. & 0, =1,
L,=min{k > L, 1, Xpg > Xr, ,}(n>2), K {X"™ =X, ,n>1} I {X,,n>1} ) GCF{E
JFFI”. AL RER T T, = X7_, XU 1998 4F, 3¢ [1] JEBI T4 Xy AR Gumbel
oA, Bl Xy B AERECR Fx,(z) =1—e¢, x € R, N

T,—(n+1)logn+n 9
2 ¥ (0,1). 1.1
s 0.1) (1)

TE X
Plu)=F1—-e")
(Hr F(y) = sup{z : F(x) <y}), WRAER M, SHEZR n,

(X, x@ . x() 2 (w<Xf>,¢<Xf +X;>,...7w(ixz‘)), (1.2)
=1

Hor £ FRFESMR X7, X5, ..., X5 2 Lid BIRMERIE (BIZECh 1 ) 388U R KN LA
i X Gumbel 7347, FATH ¢ (u) = logu. KL, I (1.1) F1 (1.2) KAT15

di—ilog Sy — (n+1)logn+n 4

Ner 7 ¥(0,1), (1.3)

He §; =S, X7, WA Stirling A%, (1.3) XM T
(11%)"
=1 d
AT RASER TG TR A T, AR BR 2345 BRI 58 VA 45 A 880 4 I AR A AR B 3 4. 2002
A, 3C 2] PHE T id.d. BEALAS ISR AR AR BR o A, 753 T
FIE A B {X.,n > 1} 2 iid @IEREIERFS], B EX) = 4 > 0, Var(Xy) = 0% <
00. 18 S =207 X My =0o/p. U

nogoN\ 1/(vvn)
@ 2, N2N (1.5)
nlym

Z V2, (1.4)



431 SHRSE: p- RETFHIR A LA AR R R 7 731

I, 3C (3] IEMT T T iid. BENUVARR AR MISERR [[7_, S; AYJL-FPAb AR PR 2 2.
EE B ¥ {X,,n > 1} & iid MIEMYEIVERTS, H EX) = p >0, Var(X;) = 0 <
00. it Sp = 305, X; Ml y = o/ p, MXHEER «
n k N 1/ (vVE)
lim Z%I{(Hj_l Sj) ’ Sx} = F(x), as. (1.6)

n—00 1k
logn = klu

LK 3C, T} FRRIEREOR F () SRHENAE R eV Q9507 B F (o) = P(eV? <a).
ASOREESHERT p- IR HENUA A A0 ISR AR A JL-PAL AR PR 2 P 32 { X, m > 1}
JEE XAEMEE A (Q,.7,P) ERSERIERTS. 18 Z. = o(Xi,a <i <b). JFH {X,,n >
1} Y p- IREH, &
p(n) = sup |Corr(X,Y)| — 0, n— oo;
k>1, X€L2(FK), Y EL2(FX.)

A {Xn,n > 1} B - IREHI,
p(n) = sup |P(B|A) — P(B)| — 0, n— 0.
kzl,AeFf,BeF,ﬁn,P(A);éo
A2 T T ISR
FE W AN n > 1} PR p- IREHIERREYAL R TS, H EX) = p > 0, Var(X,) =
0?2 < 0. 18 S, = Z;.Lzl X; flly=o/p. B
(C1) MHA € > 2, p(n) = O(n~(logn) ~);
(C2) of =1+ 5 > 72, Cov(X1, X;) > 0,
MIXHAEER 2,
n k 1/(yo1 vk
lim ! Z%I{(Hj_l Sj) oo <x} = F(z), as. (1.7)

n—oo logn P klp

A1 () WA, B B EEHENRRITE.
(i) BTS2 2.1 ML (CL) F1 Var(X:) < oo AJA

8 oo
0<of <14 > p(i)EXT < oco.
(o

i=1

BESR - IRETFHIE p- IREWH. p(n) < 20'2(n). FHIL, FATLAFRIGRET o RAHHLIE
AN AR 1 TL-F- b A PR L.

IR WX, n > 1} B RRE o- IREMIERMBENIAZ TS, HEX) = > 0, Var(X;) =

0% <oo. 8 Sp =X, X Ml y = a/p. R (n) = O(n~*(logn) =), HA e > 2 fll o > 0,

MR =,
n k 1/(yo1Vk
lim L Z}ﬂ[{(nj:l Sj) o ) Sx} = F(x), as. (1.8)

n—oo logn Pt klpk

2 EIERYIEEA

B bpn =0 1/i, 4k <n;by,=0,2k>n 38 S, =0, Ya Al Sy = S0y benYa,
Ho V= (X —p)/o, k> 1. 4 02 = Var(Sp.n), C Fm—PIEREL, HAEAEARR #7577 LU
AFHEFR a A b= min(a,b).
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H1/p+1/g =1, B4 [EXY — EXEY] < 4p(n)]»" 7 || X ||, |[¥[],, Fort [|X]], =

B PR IR RH 7 BT T A 5 |
S 2.1 % {X,,n>1} & p- IRE Fﬁmj{i T, X € L,(Ff), Y € L o(Fes,

W 203 4, 517 1.2.7).

), psq > 1
[ElX|P]V/P.

G138 2.2 & {X,,n > 1} ZREDMGE p- IREHIVERFS], H EX) = 0, E[X,[P < oo,
1<p<2 38 S, =27 X;. & Y02, p(2") < 00, M4 n~/PS, — 0 as. n— oo

B 2 WEAE (4, i 8.4.2).

I3 2.3 % {X,,n > 1} J& p- RGN RFS, H EX, =0 fl > 07 p(2") < 0. &
{ani,1 <i<n} —*wua{wg&

supZam<oo F max |ani] — 0 (n — o0).
"oi=1

fBst { X7} — SRR Var(32, an z) =1, k4

Zam’Xi 2 JV(O, 1)

i=1
JEBR &0 [5, EFE 2.2). )
5138 2.4 TEREFHIRMT, BOTH 570~ — of,n— .
WA G (Y, e — R p- IRG 75, E EY:; =0, EY2 = 1. &4E
Zbi’n = Zbkvnz 1/i =biy + Zzbk’"/i
k=1 k=1

i=k =2 k=1

n 1 ) n 1
:bl,n+z_|:zzl/.7:|:bl7n+z_
i=QZ k=1j=k i=22j:1k=1

n i—1

n  JAi

1
J

n i—1 n
—b17n+2{2%+21/j] =bin+2) %—2n7b1,n.

=2 -j=1 Jj=1 =2 j=1
B AR RN EY12 =1 [JHl
2
g,
n - b2 EY? + bi nbjnCov(Ys,
277,7[)17” Tl*bl Z 7b1n izljg-l b ])
9 n—1n—i
=1+ W Z Z bl nbl-‘,-j nCOV(Yl, ]+1)
noi=1 j=1
2 n ntl—j
=1+ — Z Z bi,nbiJrj,LnCOV(Yl,Y})
2n — bl,n P ——
J %
=14+ — o — b1 Z |:Z Z :| n z n — bi}iJrj,Q}COV(Yl,Y—j)
= i=n—j+2

(2.1)

g S et - 5 2 S i)

j=21i=1 ]21n]+2
n ntl—j

n—b1 Z Z bznbzz+j 2COV(Y1, )

j=2 =1

(2.2)
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Lir LIPS
2
g, _
2n — by, 72n_blnz Z 1n|COV Y17Y)|
’ Jj=2i=n—75+4+2
n n+l—j
+’I’L—7b1nz Z bznbzz+g Q‘COV<Y1, j |—|—2 Z |COV Y17 J)|
j=2 =l Jj=n+1
= Il+12+13. (23)
FHFIHE 2.1, &4 (C1) Ml by, < Clogn, i >1,n> 1, MEA e >2, 4
C’(logn)2 L n(logn)?=¢
L < o—— ~1 Y| < 0—=r~t o4
1> 2n—b1n ;(] )|COV( 1 ])I _C 2n—b1’n — 0 (n_)oo) ( )
Al

—J

rn+1—
2
L= m; _ Z bi it j— QZI/thov Y1,Y))]
kA(n+1-7)

= ﬁ Z Z Z bi,i+j—2:| |Cov(Y1,Y;)]

Jj=2 k=1 i=1

2 N ]
‘mz z
=2 k=1 i

ET‘|H

n+1 7

bzz+] 2+ Z Z bZZ+j 2:||COV<Y13 )‘

kn+1] =1

Mw

Il
_

2 n

= g 2l Bl Cov(¥2, Y3)l,
=2
/\EP
noig ko2 g ktiz2 _
Iy = %Z 1/l§ % (j—l/l<CZ 10gk‘—|-j—2)
k=1 =1 Il=1 k=1 =1
il

"+1 Jiti—2

Ins = Z Z1/1< Z 23—1/z<c Z logn.
kn—&-lg i=1 =i kn—l—l] =1 k=n+1—j
5)1:4
n noo. 2—e
L<— Qn 2;] kllogn|Cov(Y1,Yj)|§C%—>0 (n — o0). (2.5)
FRRAIH G 2.1 fIMF (C1) 53
I3<8) p(j) =0 (n— o). (2.6)
44 (2.3)-(2.6) 2, GIFIHE.
5138 2.5 TEEHEMYEMT, MMEER =,
lim — Z I{Skk/(\/_gl) <z} =®(x), as. (2.7)
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WA HE (Y.} BMrRM p- IREFS, H EY; =0, EY? = 1. AT EIEH
S
\/%01 2, A(0,1)  n— oco. (2.8)
/?"\ Api = bz n/0n7 1 S 1 S n,n Z 1. i?)“:ﬂﬂa Var(z;::l ankYk) =1 ﬂ] Zzozl P(Qn) < oo Nj)ﬂ%l
P24 WR ol =(2n—b n)af(l +o(1)). B, i (2.1) XAT%I
2n — b1 n
supZam sup 2n—b1n)01(1—|—0( ))<OO
Al
Jnax || <Clogn/\/ 2n — by ,)03(1+0(1)) -0 n — oco.
WOV 513 2.3 FI5 |3 2.4, (2.8) 2L
% f(x) Z— A FH) Lipschitz B H (2.8) A5
Ef(Sp.n/(V2na1)) — Ef(A(0,1)), n — oo. (2.9)
Jy—J5TH, I3 [6, %:%] IS [7 ER 7.1] "L (2.7) XEMT
lim logn Z F(Skr/(V2ko1)) = Ef(A(0,1)), aus. (2.10)
B, R THER (2.7) =X, &fl]ﬂ%ﬁfﬁ
T, — @ ; %[f(SM/(\/ﬂal)) CEf(Sun/(VZRoL)] — 0, as. (2.11)
i & = f(Skn/(V2ko1)) — Ef(Skx/(V2ko1)), 1 < k < n. FTH
- 1 n 2
ETn - 1Og2nE(kz_:1€k/k>
< oo T ERE/+ o 3 ESI/) =l h (212
2k>T 2k<l
RESR f A
; 1/(kl) < Clog™* n. (2.13)

AEAGT Lo iR 1> 2k, FRAOTH

Sip— Sokor = (b1, Y1 + b2 Yo + - +b1,Y]) — (b1 2k Y1 + b2 ok Yo + - - - + bog 26 Yor)

= bogs 1059k + (bars1.0Yorsr + -+ b Y7)
A
E€k&1| = |Cov(f(Sk/(V2ka1)), f(Si/(V2la1)))]

< |Cov(f(Sk/(V2kar)), f(Sia/(V2001)) = f((Sta — Saar — barr1,452k)/(V201)))]

+ |Cov(f(Sk.r/(V2ko1)), F((Sis — Sar.ar — baks1.159%)/(V2la1)))|-
NESR f A5, RSP 2.1 153
|Cov(f(Ski/(V2ko1)), F((Siy — Sakk — baws1,S2)/ (V2o1))| < Cp(k).
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H5H 2.1, & (C1) Al (2.1) Jﬁﬂ%ﬂ

2k—1 2k
Var Sgk 2%k) Z bz QkEYiQ + 2 Z Z bi,gkbj’gkCOV(Yi, Yj)
j=1 i=j+1
2k—1 2k

<4k —biok+2 ) blop > [Cov(V;,Y5)]
j=1 i=j+1
2k—1

<4k +C Z b?QkZp < Ck.
Ze{ohth
Var(.g'gk) < Ck.
BESR f J&— A FHY Lipschitz sR%L, A Holder A1
|Cov(f (Sk/(V2ko1)), £(S11/(V2101)) = (St — Sok,ok — bakr1,92%)/(V2I01)))]

|Sok.2k + bart1,15%]

\/2_101
< C(Var(Sar.2)) Y2/ (V2101) + Chajrr 1 (Var(Sax )2 / (V20

< C2k/DY2 + C(2k 1) log %
IR 1 > 2k, MFEA0 <0 < 1/2
[E¢k&| < C(2k/1)” + Cp(k).

<CE

gl
- S B
- log n kz:: = 951+9 logznl;j;p(k)/k < Clog " n. (2.14)
gh4 (2.12), (2.13) F1 (2.14) X, 1A
ET2 < Clog ' n. (2.15)
Loy =, Hoftr > 1, RfTH

o
Z ETik < oo.
k=1

M.H Borel-Cantelli 5|#: T,,, — 0, a.s. k — oo. {Fi&

logngsr (k+1)7 1 ke oo
log ny, kT '

ng MNk+41
ol g | 261 + /i
1
< |Tnk|+0<% 1> — 0, as. (n— o00).
log ng

5| PRARIE.
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EIBHVIEER 4 C = Si/ (i), i > 1. FATH
1_213(0}_1):71 zk:(i—1> Zb kY; = Skx/(V2ka).
’Y\/%W ' 7@01 ' \/_k o1 "

7
=1 i=1 K i=1

RIHRHERR 2, (2.7) XFNT

1 1 1 o
nlLH;O logn £ Z EI{’Y@Q ;(CZ -1)< x} =®(z), as. (2.16)
H—J7H, ATIER (1.7) &, H7 ﬁﬁﬂxﬂiuéﬁ z,
1 1
nh—>oo og Zl _I{’y\/_a ;103;0 < CE} O(x), as. (2.17)

NGB 2.2, XF 4/3 <p <2, 20— oo B}, &
|IC; — 1| < Cir ™!, as.
B4, 24 |2 < 1B log(l +2) = 2 — R(z), H lim, o R(z)/2? = 1/2. [Fik

k k
D log G =) (G 1‘<CZ 22 <Ckr !, as.
=1 =1

I, LR/ € > 0, FRAE— P IRBE N o= N(e), (155 k> N i, XHEER =,

I{WL(H i(c 1)gx5}§1{m/_01;10g0 <x}

I{m/Zl_lmlzk:(Cil) S:EJrs}.

=1

IN

HIH (2.16) KA1 (2.17) 2. EHHIEE.
RS R A B SR S A SO R, AR AR R O SR

z £ X W
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