ERSE HOI NGHI TOAN QUOC KHOA HQC TRAI BAT
SARRI SCRES I VA TAI NGUYEN V@I PHAT TRIEN BEN VNG (ERSD 2022)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Po do xac suat trén C[0,1]

Nguyén Thé Lam !
L Truong Pai hoc Mé - Pja chat

TOM TAT
Bai bao ndy cd hai phan chinh. Phan 1 chi ra didu kién can va da dé hai d6 do trén C[0,1] bang nhau. Phan 2 chi

ra didu kién cin va da @& T 1a compactvéi T 13 tap cac do do xéc suét trén C[0,1], C[0,1] la khdng gian cac ham
lién tuc trén [0,1]. Trong bai bao cé sir dung cac cdng cu cua li thuyét do do va 2 bo dé 2.1 va 2.2.

Tirkhoa: Po do , qua trinh ngau nhién , o - dai sd, tap Borel, khong gian xac suat.

1. Pat véan dé

Ta biét rang cac do do xéc suat trong khong gian cac ham lién tuc déng vai tro quan trong trong Iy thuyét cac
qua trinh ngau nhién va cac bai toan kiém dinh gia thit, phi tham s6. Noi dung chinh cua bai bao nay la d€ mo ta
cac tap con compact yéu cua khdng gian cac do do xac suat trén cac khong gian ham nhu thé.

Cho ,S,P lamot khong gian xac suat va T 1a mot tap con cua dudng thiang thuc. Mot qua trinh ngau nhién
c6 nghia 1a mot ho dugc danh chisd &,t€T cua cac bién ngau nhién nhan gié tri thuc trén Q.

NGi chung, T la mot khoang trén duong thang thuc. Cho truéc w €, it — & w 1a mot ham thyc trén T.
N6 duoc goi 1a mot phép thé hién caa qua trinh ngau nhién.

Cho X lakhéng gian cac ham nhan giatri thuctrén T. Véimdi teT, anhxa X — x t anhxa X vao duong
thang thuc. Cho 3 1a o - dai s6 nho nhat céc tap con cia X ma di véi 3 tat ca cac anh xa nay 1a do duoc véi
moi t€T. Néu &:teT lamot qua trinh ngiu nhién anh xa ¢ :w — ¢, 12 mot anh xa do dugc tir Q vao X
(twong (g v&i cac o - dai sé Sva 3), va do d6 ta thu duoc mot do do W trén 3 bang cach dat

p A =Plg" AlvAES,
1 dugc goi 1a do do hodc phan phdi twong (g véi qué trinh ngau nhién. Poi khi X, 3, dugc goi la qua trinh
ngau nhign. ‘

Theo quan diém ¢ trén, rd rang nghién ctru cac quéa trinh ngau nhién quy vé nghién ctu cac d6 do trén khong
gian ham X, 3 . Tuy nhién X la khdng gian cac ham khéng phii hgp cho cac tng dung. Tt hon 1a c6 khong

gian co ban ma trén d6 cac do do dugc Xt ly nhu mot khong gian metric tach dugc hodc mot khdng gian metric
tach dugc du. Truong hop don gian nhung quan trong khi ta lay T =[0,1] va xét tap con C[0,1] cua X . C[0,]]

Ia khong gian cac ham lién tyc trén [0,1].
2. Co 6 ly thuyét va phuwong phap nghién ciu
Ta thdy rang C[0,1]1a mot khong gian Banach tach dwoc néu ta xac dinh véi x € C[0,1]

x| = sup|x t|

o<t<1

Véimdi x € C[0,1]va § > 0, ta dinh nghia

w, 6 = Sup [x t' —xt"|

t—t<s

Boi vi mot ham lién tuc trén [0,1] Ia lién tuc déu, suy rarang w, § — 0 khi 6 — 0 véi mdi x. Ta s& viét C

thay vi C[0,1]. Cha ¥ rang ca X —||x| va x —w, & lalién tuc trén C.

Bay gio ta s& dua ra mot tiéu chuan compact ciia mot tap cac do do xéac suat trén C.



Bé d@é2.1.Cho ACC. Pé A la compact cin va dii 1a 2 didu kién sau ddng thoi duoc thoa man:
i Sup|x 0] < oo,
XEA
i limSupw, 6 =0

010 xea

Bé d@é2.2.Cho T' 1atap cac d6 do xac sudttrén C. D& T Ia compact cin va du 12 véi mi e >0 ton tai mot hing
s6 M_ >0 vamotham w 8, giam t6i 0 khi & | 0 sao cho

i x:x 0| <M, >1—%

i g Xiw, § <w 8, Vo >1—§Vuel“

3. Két qua va thao luan
Pinh Iy 3.1. Lép 3. cac tap con Borel cia C triing voi o - dai s6 nho nhét cac tap con cia C ma dbi véi o -
dai s6 ndy cac anh xa 7' :x — X t 1a do dwoc Vt €[0,1]. Néu p va v 1a 2 d do trén C, diéu kién can va du

Chirng minh.

Giasir Ala o - dai s6 nho nhét cac tap con caa C ma ddi véi o - dai sb nay cac &nh xa 7' 1a do duoc véi moi
t. Boivi méi 7' lalién tuc trén C suy ra AC .. Dé chiing minh 3, C A, that 1a da d chi rarang A chua tat
ca cc tap mo. Boi vi C 1a tich duoc nén mS‘i tap mo 1a hop dém duoc ciia cac hinh cau dong va boi vay n6 1a di
dé chung minh rang A chaa tat ca cac hinh cau dong.

Néu a>0 lasd thuc bat ky, x, €C va r,r,,... la mot sy liét ké cac sb hitu ti trong 0,1 , ta co

X:[x—x[<a :ﬁ x:ixr, —x 1, |a
n=1

Vé phai ciia phuong trinh trén ndm trong A suy rahinh cu  x:||x—x|<a €A, dodo A= 3.

Dé ching minh phan thir 2 ta viét

-----------

ra A boivaytaco p E =v E VE € A Diéu nay ching minh rang = v.

Bé dé2.2.Cho T latap céc do do xac sudttrén C. D& T' 1a compact cin va di 12 véi mdi e >0 tdn tai mot hing
s M_ >0 vamotham w 8,e giam téi 0 khi 6 | 0 sao cho

i x:x 0| <M, >1—§

ip Xiw, 6 <w d,e VO >172VMEF
Chirng minh.

Gia sir ' 1a mot tap cac do do thoa man céac diéu kién o trén.
Véi >0, taviét

A= x:|x0|<M,



B.= Xiw, 6 <w b, V6

Khid6 K_= A NB. lamottap dong. Theo bd d& 2.1, K_ 1a compact. Rérang p K. >1—g;Vuel, suyra I
la compact.

Nguoc lai, gia st T la compact. Khi d6 ton tai mot tap compact K_ sao cho 1 K. >1—%V,u€ I.
bat

M. =Sup|x 0|,

xeK.

w 6,6 =SuUpw, 6

xeK,
Theo bo d&2.1, M_ < oo va w 6,e |O0.
R6 rang

L x:|x 0|§M6 > K. >1—§

LoXiw § <w e Vs >p K. >1f§,\mer

Pinh 1y 3.2. Giasir T' 1a mot tap céc do do xac sudttrén C. D& T 1 compact cin va du 1a cac diéu kién sau dugc
thoa méan:

i Vi mdi e >0 ton tai mot hang s6 M_ sao cho
poX[xO[<M. 12 Vuer
i Voimdi e>0va §>0 tontai n=1n ,6 >0 sao cho

poXiw, n <6 >1—%,Vu€f‘
Chirng minh.
biéu kién can:
Giasir I lacompact. i vira duoc chiing minh trong bd dé truéc.
Pbivéi i chly rang ton tai mot ham sé w 8, | 0 khi & | 0 sao cho
[ Xiw, 6 <w b,e V6 >1—§,\mel“

Ta co thé tim dwoc n=1n £,6 saocho w n,e <6
Khi d6 hién nhién

€

poXiw, n <6 >l—E,Vu€F
Diéu kién du:
Véi mdi sb nguyén n=12,.. va £>0 cho truéc, ton tai n., sao cho néu F._ :‘{x:wx N, §l} thi
' B " Thn

W F, >1f%\men Pat K. = x:[x 0|<M. n(F,
n=1

Hién nhién, p K. >1—eVpel. Néu xeK_, thi véi mdi n, xe F, boi vay ton tai 7., théa man



w, n., <1 Noi cach Khac, Supw, n — 0 khi n— 0. Bsi vi Sup|x 0|<M_ <oo suy ra K_ la compact.
' n xeK, -

xeK.

Do d6 T' 1a compact.
4. Két luan

Trong bai bdo da chi ra va chimg minh duoc didu kién can va du dé hai d¢ do trén C[0,1] bang nhau, chi ra va chiing minh
dugc didu kién cin va du dé T 12 compact voi T' 14 tap cac do do xac suét trén C[0,1].
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ABSTRACT
Probability measures on C[0,1]
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The article has 2 main parts. Part 1 shows the necessary and sufficient conditions for the two measures on C[0,1]

to be equal. Part 2 shows the necessary and sufficient conditions for T tobe compact, where T' be a set of
probability measures on C[0,1], C[0,1] is a space of functions that are continuous on [0,1]. In the article, tools of
measure theory and 2 lemmas 2.1 and 2.2 are used.
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