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NUA NHOM LIEN TUC PEU
TRONGKHONG GIAN BANACH XAC SUAT

Lé Thi Oanh'
TOM TAT

Trong bai bao nay, chung toi xin gioi thiéu khai niém nira nhom lién tuc déu
trong khong gian Banach xdc sudt va chung minh tinh chat dac trung cua toan tir sinh
cua nwra nhom lién tuc déu.

Tw khéa: Khong gian Banach xac suat, toan tw ngau nhién, nica nhom lién tuc
deu, toan twr sinh.

1. DAT VAN DE

Ly thuyét toan tir ngiu nhién khong chi 13 mé rong ngiu nhién cia ly thuyét toan
tir tat dinh ma nd con ¢d nhiéu ap dung quan trong trong cac linh vuc khic nhau nhu
phuong trinh tién hoa ngiu nhién, diém bat dong... ly thuyét toan tir ngiu nhién dugc
nghién ctru theo nhiéu hudng khac nhau [1-5]. Gan day trong tai liéu s6 [1-4,6] cac tac
gia da dua ra khai niém nira nhom ngau nhién lién tuc manh trong khong gian Banach
Xéc suat va chimg minh mdt so tinh chét ctia nd. Trong bai bao nay, ching t6i gidi thiéu
khai niém nira nhém lién tuc déu trong khong gian Banach xac sudt va chimg minh cac
tinh chét dac trung cta né.

2. NOI DUNG

2.1. To4n tir ngiu nhién trén khong gian Banach xic suat

Gia sir (€Q,§,P)la khong gian xac suat day du, ky hiéu L,(Q) 1a khong gian cac
bién ngdu nhién thuc. Trong bai bdo nay, su hdi tu trong Ly () 13 hoi tu theo x4c sudt.
Néu day (u,) € Ly(Q) hoi tu t6i u trong Ly(Q) thi ta viét lim, u, = u. V&i &, &, €
Lo(Q) thoa mian &;(w) = & (w) hau chac chan khi dé ta viét & > ¢&,. Ky hiéu
L) = (£ € Lo(@):§ > 0} |

Pinh nghia 1. [6]. Mot cap (X, ||. ||) duoc goi 1a mdt khong gian dinh chuan xac
suat néu X 1a modul trai trén dai s6 Ly(Q) va ||. || 1a 4nh xa tir X dén L§(Q) sao cho
cac tinh chit sau 13 thoa man

1. |lu]| = 0 khi va chi khi u = 6 véi 0 13 phan ti khong cua X.

2. [lu+ vl < lull+Hv]l véiu, v € X.

3 AISull = [l voi § € Lo(Q) vau € X.

Anhxa ||.|: X - L§(Q) goi la chuan ngiu nhién trén X .

" Khoa Khoa hoc Tu nhién, Trieong Dai hoc Héng Puc
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Pinh nghia 2. Gia sit X 1a mot khong gian dinh chudn x4c suat.

1. Mot day (u,) =X 13 hoi ty t6i u € X néu ||u,, — ul| hoi tu dén 0 trong Ly ().

2. Mot day (u,) =X 1a diy Cauchy néu lim, 00 Pl — upll > €) = 0 v6i
mdi & > 0.

3. X duoc goi 1a khong gian Banach xac suat néu moi diy Cauchy (u,,) = X 14 hoi tu.

Pinh nghia 3. [4]. Gia st X 13 mot khong gian dinh chuan xac suat.

1. Anh xa CD:D(CD) — X dugc goi 1a toan tir ngiu nhién néu mién xac dinh
D(d)) 12 mot khong gian dinh chudn xac sudt va voi u,, u, € D(d)) va &, &, €
Lo(Q), ta co:

(D(Cf% "‘sz”z) =& @ (ug) + & D (uy).

Mot todn tir ngdu nhién @ : X — X dugc goi 1a toan tir ngau nhién trén X.

2. Mot toan ti ngdu nhién @ : D(®)—> X dugc goi 1a chin theo xdc suat néu
lim;_ o SUPyep P{” d)u” > t} =0,v01 B = {u € D(q)): |u|| < 1} 13 hinh cau don vi
cua D ( () )

3. Mot toan tir ngdu nhién @: D(®)— X dugc goi 1a bi chin hau chic chin
(viét tat: a.s) néu ton tai bién ngdu nhién & € L} (Q) sao cho ||<I>u|| < ¢&||ull véiu €
D(®).

4. Mot todn tir ngAu nhién @:D(P)—>.X dugc goi 1a déng néu mdi day
(u,) = D(®)sao cho limu, =u, lim®Pu, =g, thig=Du.

5. Mot toan tr ngau nhién ©:D(®) > X dugc goi 1a lién tuc néu moi day
(u”) CD((D) sao cho limu, =u ED(CD)’ Iim®u, = du.

Dinh ly 1. [4]. Gid st X 1a m{t khong gian Banach xac sudt va gia st ta ¢o
O:D(®) > X

12 mot toan tir ngdu nhién. Cac ménh dé sau 13 twong duong:

(i) ® la bi chdn a.s.
(1) ® 1a bj chan theo x4c suit.
(iii) ® 1a lién tyc.

> 4 oA A > 4 I3 > X oA
2.2. Nira nhom lién tuc deu cuia cac toan tir ngau nhién

Pinh nghia 4. [4]. Cho X 13 khong gian Banach xic suét va {T (t)} la ho

1[0, +0)
cac toan tr ngau nhién trong khong gian Banach xac suat X. Khi d6 {T (t)} duoc goi

la nta nhom trén X néu:
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1. T(0)=1.

2. T(s+1t)=T(s)T(t) Vt,s20.

3. Nta nhém {T (t)} duoc goi 1a lién tuc manh néu we X thi anh xa:
t — T (¢)ut [0,+00) vao X lalién tyc.

4.  Ntra nhom { ( )} duoc goi 1a bi chan néu 3L >0 va mot bién ngiu nhién

&, € L (Q) phy thude L sao cho ||T Nul| <& |

Pinh nghia 5. [3]. Cho {T (t)} la mot nira nhom lién tuc manh trong khong gian
X.Ta dinh nghia:

D(A)z{ueX:EllimM} va AuzlimT(t)u_u

t—0 t t—0 t

Thianhxa A4: D(A) — X duoc goi la toan ti sinh cua nira nhom {T(t)}
Dinh nghia 6. Mot nira nhom {T (t)}t duogc goi 13 nira nhom lién tuc déu néu:

im|7(¢+h)-T(¢)|=0Vt>0.

t—0

Nhdn xét: Mot ntta nhém lién tuc déu 13 nira nhoém 1ién tuc manh.
Dinh Iy 2. Nira nhom lién tuc déu khi va chi khi lim ||T -1 || =

t—0*
Chung minh
Di¢u kién can. Cho T(¢)1a mét nira nhém lién tuc déu, hién nhién ta co:
hm”T -1 || =
t—0"

Diéu kién di. Cho T(¢)1a nira nhém théa man hm”T -1 || =0 ta s& chi ra

10"
T'(¢)1a ntra nhém lién tyc déu.
That Véy, voi h>0ta cé
(e )T =lr @)D <l 1] <& (-1} —>0
Irie+)- || e (, ()] <l (-1 < () 1] —0
Vidu: Cho Ala toan tir tuyén tinh lién tuc trong khong gian Banach x4c sudt V.

Khido T(1)=e" = iﬂ 1a mot nira nhom lién tuc déu.

n=0 N ’

Lo t4 S ,
Chirng minh:1) Chuoi Z L‘ ” la chuoi duong hdi tu theo dau hiéu

k=0

D’Alembert suy ra e ton tai.
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2) T(¢ () la toan tir tuyén tinh, bi chin trong X. Ta s& chimg minh
T(t+s)=T(t).T(s) hay """ =& *. That viy:

u i oA S S"AT G PASAT t"4" s A
€. _Z z Z _ZZ n! (I’l—k)‘

n=0 I’l‘ m=0 m’ m,n=0 n‘m' n=0 k=0

(k=m+n,m=>0,0<k<n)

Zz n't"” I‘A" *

'nOkO

k gk

T () bi chan vi: ||T(t)||£

3) T'(¢)1a niranhém vi T'(¢) 1a todn tir tuyén tinh va T(0) =" =1.
4) T(¢)1alién tuc déu Vt, €[0,+%0), tirc 1a: lime" = ¢

t—t,
That vay:
M _ezoA — e(t(,+t—t(,)/-l _etoA — etoA .e(t_t(')A _etOA _ —to H ro

tto ‘

biat h=t—t, — 0. Ta s€ ching minh lime =1.

<3 |||A|| _ My

k=1

That vay: ”ehA —]” = HZ h/;::l

Pinh Iy 3. {T(t)}tzo dugc goi 1a nira nhém lién tuc déu. Khi do, IM € L™ (Q),
Ae L (Q)sao cho : ”T(t)” <M.e™.

Chiing minh: Chon M =Max{1,§,} nén M eL'(Q), M =1, hon nia
|7 (¢)| <M, veelo,L]

Bing phuong phép quy nap, ta co: ||T(nt)|| <M",vtel0,L],neN

Cé dinh £>0, ton tain e N sao cho nT <¢<(n+1)T. Khi dé:

friol=Jr( - |
n+1

Pinh 1y 4. Toan tor A4 13 toan tir sinh ciia nira nhom toan tir lién tuc déu trén

TlnM

. InM
<M™ =M™ —Me T <Me™ véi A:TELO (Q)

khong gian Banach xéc suat X khi va chi khi 4 1a toan tir bi chan.
Chitng minh: Diéu kién du, néu A 13 toan tt bi chin thi 13 A toan t sinh cia
\ . e ia A o . oA
nira nhom todn tir lién tyc déu. Xét nira nhom 7'(1) = Z —= e
~ n!

Ta s& chitng minh 7'(#) mra nhom lién tyc déu.
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T _ 2 02 2 2 43.3
Xét —(x)x x—Atz 1£M—x+t Ax+...j—Ax = ﬂthAertAx +..—Ax
t t\ 1! 2! 2t 3!
T()C)x—x IAZX Z‘2143)(: A2 tA3 0 tkA2+k
= —Ax| = + +.=t1 =
G N ER e N R i Ve
& A | il L
< — =M
t; (240 tM ||x|| — O(z — 0) (M kZ:: 2+k)'

14 chudi duong hoi tu.
Diéu kién can, T (t) 13 nira nhom lién tuc déu bat ky. Khi d6 toan tir sinh A4 1a
toan tir bi chan.
1 t

—I(I—T(s))ds

1 t
| <Hl-re )
0

I—lj.T(s)ds =

Do tinh lién tuc déu lim

s—0

|1-7(5)|=0 = 31, sao cho: |[I-T(s)|<M <1,Vse[0,z,]
-1
:%I”I—T(s)”dssMSl,Vte[O,tO] :H(I—HT(s)ds] Ve e[0,1]
0
-1
Ta s& chung minh: A:(T(ZO)—[)(J‘T(S)dsJ el(X).
R . . 1 t 1 t t
That vay, vi: ||A||<1 SZ(T(}Z)_I)J‘T(S)‘JS:ZUT(SJF}Z)‘ZS_J.T(S)‘ZSJ

:%(TT(s)ds—jT(s)dsjzl{_!.T(s)ds—_[T(s)ds

LAy gidi han hai vé: lim— ! (T(h)—l)jT(s)ds :limlJ‘T(s)ds(T(t)—I)

=0 f x—®

:ATT(s)ds =1(T(¢t)-1)=T(t)-1
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3. KET LUAN

Trong bai bao nay, chiing toi da trinh bay khai niém nira nhom lién tuc déu trong
khong gian Banach x4c suat va chimg minh tinh chat dic trung cta toan tir sinh ciia nira
nhém lién tuc déu va gan day nhém chung t6i dua ra khai niém nira nhom ngu nhién
lién tuc manh trong khong gian Banach xdc suat va chitng minh mét sé tinh chat cia no.
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UNIFORMLY CONTINUOUS SEMIGROUPS IN
PROBABILITY BANACH SPACES

Le Thi Oanh
ABSTRACT

In this paper, we introduce the notion of uniformly continuous semigroups in
probability Banach spaces and prove the common properties of the generator
operator of a uniformly continuous semigroup.

Keywords: Probability Banach spaces, random operators, uniformly continuous
semigroup, generator operators.
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