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VE MOT VAI PINH LY GIOI HAN PIA PHUONG

Té Anh Diing
Trudng Pai hoc Khoa hoc Tu nhién, DPHQG-HCM
(Bai nhdn ngay 03 thang 02 nam 2007)

TOM TAT: Bai bdo trinh bay mot vai dinh Iy vé diéu kién can va di cua dinh ly gici
han dia phwong cho ddy cdc vécto ngdu nhién véi phdn phéi gici han bat ky va dinh Iy gidi
han dia phwong cua cdc hiéu.

Tir khéa: Dinh Iy giéi han dia phuong, dinh ly gidi han dia phuong cta cac higu.

1. DAT VAN DE

Cac dinh ly giéi han dia phuong véi diéu kién cén va du cho phén phm gidi han bat ky
mét chidu 12 mdt 16p bai todn .dong mot vai trd khong nho trong ly thuyet x4c sudt va thong ké
toan. Tuy nhién trong thyc té ngoai cac bién ngiu nhién mot chidu, con giip céc bién nhiéu
chiéu. Vi viy muc tiéu ciia bai bédo nay 1a md rong céc dinh 1y trén cho cac khong gian hiiu
han chidu. Ngoai ra, bai bao con xét mot dang dinh ly g101 han dja phuong khac, do6 la dinh ly
gidi han dia phuong cta cc hiéu trén cdc khong gian nhidu chiéu.

Trong bai bdo niy chiing ta sir dung mét sb ky hiéu truyén théng sau:

Z - Tép hop cac sé nguyén

R - Tap hop céc sb thuc

Z° - Khéng gian vécto s-chiéu véi thanh phén 13 cac sb nguyén
S ~ . 7 1 g3 g I T

R - Khéng gian vécto s-chiéu vai thanh phan la céc so thyc

2. PINH LY GIOI HAN PIA PHUONG TRONG KHONG GIAN VECTO S-CHIEU
2.1 Dinh ly giéi han dia phuwong ¢b dién
Trude hét ta dua ra hai dinh ly gi6i han dia phuong di duogc xét trong [4]. Ky hiéu
S =X, +..+X, 1atdng céc bién ngdu nhién X ,..., X,
AL(V):sup]P(Sn =m+r)-P(S, =m)|,reZ,

meZ

AX(r) =sup
reR

p(x+ r)—pn(x)l , p,(x)lahammatdocua S, xeR.

Pinh 1y 2.1.1 Giast S, €Z vatontaiddy 4, € R va b, € R (b, — ) sao cho khi
n— o

P{%ﬁSxJ—)F(x), 1)

trong 46 F'(x) 12 ham phan phéi v6i ham mat d6 p(x) lién tuc déu trong R . Khi d6 dé
X, ,k=1,2,...thoa dinh ly giéi han dia phuong, nghia 1a
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o5y

déu theo meZ , didu kién cin va da 1a Al (r)=o0(b; ) véi moi didy 7, €7 ma

| ’ = 0(b,) .Dinh ly sau cho trudong hop lién tuc.

Dinh li 2.1.2 Gia st (1) théa man. Dé X, ,k=1,2,...théa dinh ly gi6i han dia phuong,
nghia la

b, p,(4,+b,x) > p(x) 3)

déu theo X, diéu kién cAn va di 13 tr » nao d6 ton tai ham mat 46 p,(x) va

A2(v,)=o0(b;") véimoidiy v, e R mal|v,|=0(b,).

Viéc ndi rong hai dinh 1y trén can céc ky hiéu:
S, =X, +...+ X, 1atdng céc véc to nglu nhién X ,..., X,

A (p)= sup |P(S, =m+r)-P(S,=m)|,reZ’,
meZ®
Al(r) = sup p,(x+r)— pn(x)| , p,(x) 1aham mat d6 cia S,, xR,

reR’

12
|x|:(ixfj ; trong @b = (X guy )
P

Pinh Iy 2.1.1° Gia sit S, € Z° va ton tai day 4, e R® va b, € R (b, —> 0) sao cho

khi 7 —» o0
P(S";A" Sx}—)F(x), (1)

n

trong d6 F(x) 12 ham phan phéi véi ham mat d6 p(x) lién tyc déu trong R” . Khi d6 dé
X, , k=1,2,...théa dinh ly gi6i han dia phuong, nghia la

el

ddu theo meZ® didu kién cin va du la Al(r)=o0(b;°) véi moi day r, € Z°ma
=o0(b,).

Pinh li 2.1.2° Gia sir (1°) thoa mén. Dé X, , k=1,2,...thoa dinh ly gi6i han dia phuong,
nghia 1a

bns D, (An + bnx) — p(x) : (3")
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ddu theo x, didu kién cdn va di la tr » nao d6 ton tai ham mét do p,(x) va

=o(b,).

A2(v,)=0(b,*) véimoiddy v, eR’

2.2.Pinh ly gi6i han dia phwong ciia cic hi¢u

Ta ky hiéu

V| 14 dinh thirc cia ma trdn V.,

ka (¢) 1a ham dic trung cua X,

£, (¢) 1a ham dic trung cua S, .

Pinh Iy 2.2.1 Gia st X, € Z’ c6 cing phan phéi v6i budc cuc dai bang mét, c6 mémen
bac ba hiru han va ma tran hiép phuong sai V khong suy bién, khi d6

Al (r,m)= (\§+2(m ;m) 1) p{—zi(V_l(m—an),(m—an))}+ ; (4)
2 (27:)2\/|——| i n?

trong d6, a= E(X,) , 9[SC(F,r)<oo , Fléphﬁnphéi cua X .

Hé qua 2.2.1 Giasir X, € VAR cung phén phdi véi budc cuc dai bing mot véi ky vong
bing khong, c6 momen bac ba hitu han va ma trin hiép phuong sai V khéng suy bién. Khi d6

véi moi hang s6 rvam
$+2
Al (rym) = O{ % J (5)

Nhén xét 2.2.1 Biéu thurc (5) khong déu theo m. Hon nifa theo (4), ton tai C(F, r) va m,
S+2

sao cho A, (r,m,)=C(F, r)n

Nhin xét 2.2.2 Véi didu kién cta dinh ly 2. 2.1 dinh ly giéi han dia phucmg théa mén,
thAdm chi voi mot danh g1a clia s du, tuy nhién dé nhan dugc (4) tir dinh ly gidi hant dia
phuong la khong thé ( can doi hoi tdn tai momen bac cao hon dé co dugc danh gia s6 du tdt
hon).

Dinh ly sau xét trudng hop lién tuc.

Pinhly 2.2.2 Giasir X, € R® co cﬁng phén phéi va véi n,, nao do tdn tai ham mat do bi
chan p, (x), ngoai ra ¢ moémen béc ba hifu han va ma trin hi¢p phuong sai V khong suy
bién, khi do

Ai(r,x)_(v (Sx S:;ua),r) xp{-——-lz(V'l(x—an),(x—an))}+ zz (6)

(27:)271 & \/M n?
trong d6, a=E(X,) ,

<C(F,r)<o , Flaphan phbicia X, .
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2.3 Chirng minh
1) Chitng minh dinh Iy 2.1.2° : Taky higu
F,,(x) — ham phan phéi cta S, ,

xeR’
v, =V, Vi),
vi=[¥e, b, ] i=12....5
[@,b] 12 hinh chir nhét s-chiéu.
Pu: Tir didukién (1) taco &, — 0 ,tirdé |v,|=o(b,) . Hon nira,
0, Bip, (A, +b) =B [ pwdu+y [ A +b0)-p,@)du=

uelA,+b,x, A, +b,x+v, | uel[A,+b,x, A, +b,x+v,]

=A, F(x)+0(s,)+b;(,) o(b,”)

= (1)) p(x,)+0(g,) +(v,) o(D)
& day, x, €[x, x+v,] va A bl F(x) 12 hiéu bic k ctia F(x) theo cdc thanh phén cla vécto x
voi cac so gia hy, ..., hn i
Tur d6, do p(x) lién tuc deu, ta co
b¥p, (A, +b,x)= p(x,)+ol)= p(x)+o(D)

Nghia 12 ta nhén dugc (3°).
Cdn: Gia sir ta c6 (3°), khi do

A(v,)= - p,(x)|
xeR?
- —A
=supb;’ p(fﬂl:—-ﬁ‘-}—p[x - "} +o(b.")
xeR’ n 5
=o(b;*)

; 1%
vi p(x) lién tuc tuyét doi va -i)i — 0. Pinh ly chimg minh xong. O
2) Chitng minh dinh Iy 2.2.1
Tir cong thirc bién dbitaco

A:; (2 ) —t(m 1) e—t(m-rr 1))f (t)dt
—1(m 1) e—t(m+r 1))f (I)dt+
(271') |1!< =
(2”) —x(m 1) _ —t(m+r 1))f (t)dt
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1
T T
20y [, + ;] ()

trong do,
8 =lr=lt ijn] 28 s P=Tlus}

@ =l 0wty €6 5 P=laaasl = 8]

Vima trin V x4c dinh duong nén c6 thé chon & sao cho cdu {|t|$5 } niam trong

t

elipxoid:

PR
teR®: (Ve,n)"* < sup LB, X, — ) ]3
i E|t,X, —a)

Vavési 6 do, st dung dinh ly 8.4 cia [2] ta nhén duoc

n
—(an,t) E(Vr,r)

dt +

J, = J’ (e—:'(m.r) _e—i(m+r,r))€

<o
4 J‘(e-i(m,:) _e—i(m+r,z)) 0 eh nm(Vt,t)me_C"m") dt
bl=e
=J,,+J, (8)
trong d6, £, la phén s6 Liapunov:

ol ;E(](I,Xk ua)|j)

(. =s| —xn VP (j22)

J.n . " Jjr2
{n_] > E(t.X, —a)2:|
k=1

Taco

. i ~(an,H)~2(Vi,1)
Jr” a J‘(e i(m, 1) — :(m+r,r))e )
RS

dt —

—(an.z)—gfw.r)

B (e_,-(,,,l,) _e—.i(m-i-r, 'J)e dt = Jl'] +J;'1 %)

[1|>r§'

Theo cong thirc bién ddi ta c6
v (2]{)“2 [ 21 (V" (m—anj.(m—an)) —ﬁ(v & (m+r—cm),(m+r—cm)) ]

Iy vl ~E
V]
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Tur do, str dung khai trién ‘Taylor tai diém m , nhan duoc

V-l (m—an), F o LA e , (m—an SEE
=k ) (oo ’)+O[” ZJ (10)

117 5+2

n? )V
Tiép theo,

4 —g(Vr.r) “Zevean -E(vm)
J”|SC I e dt=Ce* I e dt

|t]>6 |t]>&
trong do, t' € { teRs:|t|>§} va C=C(F).
Chu y ring, néu «. la gia tri riéng nho nhét ctia ma tran 'V, thi gia tri nho nhét cta dang

toan phuong (Vi, t) véi diéu kién |r|= O s€lada.# 0. Vivay

Lsa
n n S E Tl
LY PR Zeven C2%e * _
rjsce™™ [+ dt=="— [ ™ ds
RS n RS

Do V déi xtig, khéng suy bién nén tén tai ma tran Q sao cho Q'VQ =K, trong d6 K
ma trdn duong chéo, tao thanh tir cac gid trj riéng o, ctia ma trdn V. Pé tinh tich phan cudi
cing, ta dbi bién véi t =Cx :

5

S12 S."i
2 T T
J- “(Vf n dt - I ¥ dxi = =
L) I 11 ) Jo a5 V|

trong d6 x=(X,...,Xg) -

Nhu vay,
C e -Cn

5/2
n

i
Iy = o(n 2 ) ' (11)

‘9| Es.n 2 )(VI,I)SIZHE—CH{W'”] di <

‘J" o

11

va tir 46 nhan duogc

Bay gio ta danh gia J),
\J12| _ J"\e—i(m,!) — g im0

B

\ 3.’2

S _[ ez, ) —7— \ N P2 g &0 gr=
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B % ”03 ”)I (Vi u)? e €0 gy <
]RS

2

O =

9
52
2

IA

H r || u| (Vu,u)’’? P P TE
RS

=

a

9 * 4 o
-Ca»lul o
= I|r|a |u| e du <

n? RS

SC(F,r)
S+2
n?

IA

(12)

‘trong 46 & 1a gié tri riéng 16n nhét cia ma trin V .
Cubi cling
MAR AGTES
&
Vi X, 1a vécto nghu nhién véi thinh phin nguyén véi buéc cuc dai bing mot nén

|f(o|<1,1e

& day f(¢) ham dic trung ctia X, Do vay

f(t|=a", a=a(F,56)<1

sup
re)’

Tur d6 nhéan duogc |J2| <(27)° @’ . Nhu vay

S+2
¥ 4 =0[n_7] (13)

Con lai, thay (10), (11) vao (9) ; thay (9), (12) vao (8). Va tir (8), (13) va (7) suy ra (4).
DPinh 1y 2.2.1 dugc chimg minh xong. O

3) Chirng minh hé qud 2.2.1

Theo dinh 1y 2.2.1,doa=0taco

(V'm,r) T e 0 A
A (rym)= & exp ——(V 1m,m) *—p=0| A
n2 2m)* |V n 2

Chitrng minh xong. O

4) Chirng minh dinh Iy 2.2.2
Tir diéu kién b chan ciia ham mat d p, (x) suy ra ham dic trung f, (¢) kha tich tuyét

b1, nghia 12 ¢6 cong thirc bién dbi cho n > 2n, . Vi vy,

(22)5 J(e—i(x,r) _e—i(x+r.1))fn(x)dt

An(r,x)=
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(2 ) |: J' ( ~(x,1) _ —l(x+r 1))f (t)dt+ J' (e—:(xl) 7J(x+r !))ﬁr(r)dt:|
T

t|<6 |t|>8

1
=6~7[_)S[J]+Jz] (14)

trong d6, & dugc xac dinh trong chirng minh dinh ly 2.2.1 va tuong ty ta nhan dugc
(V' (x—an),r) L fare 0
e = exp m;(V ‘(x—an),(x-—an)) + 5 (15)

@ryn? V] n?
dday |@|<C(F,r)<c.
Ta xét J,

I I

S<|t|sH |t|]>H

J,<C j[fn(r)|dt=c[

|1]>o

£, ()| dt }:cu, +1,] (16)

Taco I, = ﬁ Ika(r')] fZHl(t)ldt,trongdé tE{tE]RS:§<|r|SH}.Theobé

k=2n+1 s<||sH
dé 2 [3]
f[ £, ()] <expi-2(n-2n)) inf AKX,.d)
Mt el ‘l"‘[“
[ 16w (t)\dt:CI(F,§,H)<oo
r)'(MSH
va

inf =~AX ,d)=2C'>0

i<|d |5_H_

trong d6 A(X ,d)= inf j<(x a,d >* P,(dx) , d R’ (xem [5]). VA <a > 1 khoang

ack®

cach tir s6 nguyén gan nhat dén a .
Vivay I, <C, exp{-2(n—2n)C'} hay

542
l=0(m 2 J (17

[ | ®)ar
t2H

Tiép theo ta c6

- H ‘ka

k=2m+1

trong d6 1" e{te R*:|¢|2H}|. Va
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H |ka(trr) gexp{—Z(H—Zn,)ldg%fjh/l(xl,d)

k=2m+1

inf A(X,,d)>C" (v6i Hnao do di 16n)

Iz:o[n 2 ] (18)

Cudi cung, tir (14) — (18) suy ra (6). Dinh ly 2.2.2 duge chimg minh xong. O

Vay

3. KET LUAN

Bai bao 6 thé phat trién theo mot sb huéng sau:
- Néi rong cac dinh i trén ra trudng hop v6 han chicu.
- Xem xét tmg dung cic dinh li trén trong cic mé hinh thong ké phi tuyén.

ON SOME LOCAL LIMIT THEOREMS

To Anh Dung
University of natural sciences, VNU-HCM

ABSTRACT: In this paper, the theorems of necessary and sufficient conditions of local
limit theorem for random vectors with any limit distribution and local limit theorems of
differences are considered . i

Key words: Local limit theorem, local limit theorem of differences.
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