1. Pinh Iy ERGODIC
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Cho (Xy) 1a xich Markov ¢6 khong gian trang thai E = D Y
{1, 2. .., NI va ma tran xdc suat chuyén P = (pij).
Xich Markov ¢6 tinh chat Ergodic theo nghia: ton tai »
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4 = m khong phu thude i sao cho:
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(i) Néu II’ chinh qui theo nghia tén tai no sao cho:
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(ii) Ngugce lai, néu ton tai cdce s6 7, ..., an thoa (2) va
(3) thi sé ton tai n, thoa (1)
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(iii) Cdc s0 ... .7 14 nghiém cia hé phuong trinh: DI DAN le DO
&

X, =) xB,.jek _ (4)
kE = P -
va d6 la nghi¢m duy nhat thoa: Thac si NGUYEN VAN SI

X; 20, V, €eE va ) x; =1néu(l) xdy ra.
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b) Phéan phai dirng:
Nghi¢m khong am (m1,.., my) ciia hé (4) sao cho Zrc, =1
Ik

dugc goi la phan phai dimg hay bat bign cua Xich Markoy
tie 14, néu (ny,.. , my) 1a phan phéi ban dau cia Xich ]
Markov -
nghia la mj= P(Xp =j) V4ij=1,2, ..., N. /&
thi i ="P(X,=j)=Y nB, =,
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Mat cdch tong qudt ta cé:
" = PX, =)= m; Tide 1a Xo, X1, X, ...
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C6 cling phan phéi xdc suat:

Phan phoi dong thei cua (XK, XK1, ., XKem) khong
phu thude vao k véi moi m. Qud trinh 6 tinh chat nhu the
g0i 1a qud trinh dimg. Viét dudi dang ma tran, thi phan
phoi difng 1a vectd cot bat bién cua ma trin, thi phan phoi
dimg la vecto cgt bat bién cua ma tran chuyén vi P' cua P

Ty T
¢) Phan phoi gidi han va phan phéi Ergodic
- Xich Markov ¢6 phan phdi gigi han, néu vi=1,2,.,
tén tai lim P = nkhong phu thuge i théa man
M2 O,ZHJ =]

B

Lc dé goi (n,,..., my) 12 phan phéi gigi han.
- Xich Markov c¢6 tinh Ergodic, néu v=1,.,N
tdn tai lim P" = n khong phu thugc i théa man

;> 0.'2 m=1
iE

Luc d6 goi (n,,..., ny) 1a phan phéi Ergodic.

Dinh ly : Néu ton tai phan phéi gidgi han thi dé la
phan phéi ditng duy nhat.

Nhy vay theo dinh ly Ergodic thi didu kién
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we7 buecH yuy

minp; >0 dam bao ton tai duy nhét phan phdi
1"

dimg, dé la n, = lil"l:l P

2. Mé hinh di dan ty do

Ta xét su di dan tu do ctia 10.000 ngudi trong pham vi
5 dia diém (huyén) cua mot ving dan cu, gbm cdc tinh lién
nhau.

Gia sif 6 liéu thu thap duge trong nhing ndam qua
(chu ky di dan duge xét 1a 1 ndm) ta c6 thé xay dung mod
hinh Xich Markov vdi:

- Khong gian trang thai E = {1, 2, 3, 4, 5]

- Phan phéi ban dau: 7 = (0,1; 0,25 0,2; 0,2; 0,3)

- Ma tran xdc suat chuyén:

Uyzyzoo
0 %

% 0 0
|P= % % 0o 15 0
0 0 yQ 0 Y

o % 0 0
Tinh truc tiép ta cé:
Yo Yo Yo % ©
Yo Ao Ya 0
|P2 =P |P = %. Yo Y5 0 1
%o Vo Vi U O
Y% Yo Yl 0
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Vo Wi Ne Vo Vou

V6i|P* théa mén didu kién (1) cia dinh 1Y Ergodic, tic
1a |P chinh qui, nhu vay tén tai duy nhat phan phoi ding
‘ciing 14 phan phéi gidi han) ta tim nghiém khong am ctia
hé phuong trinh:

X, X,
[P . o] s
Véixi,i=1,2,3,4,5latylédandcicdia diém tuong
ung.
1 1 1
o Y0 N
15 0 v o0 0
5 1 1 1 1
p= % % 0 % Ve
0o 0 ¥ o 0
1
0 0 0 % o0
Do da:
1/2x5 + 1/3 x4 +1/2 xg =Xy
1/2x%4 + 1/3 x5 =X,
1/2x; + 1/2%, + 1/2 x4 +1/2x5 =%
+ 1){3)‘3 = xq
+ 1/2x, =X
Xy 4% +Xg + Xy + Xg =1
Gidi hé nay ta dugc:
X —-&'xg—l—:?:'m—l'u-—l-xru_l-
1'= 54: i 54’ 3! 9) i+ 18

Nhu vay trong tuong lai s dan di cu tu do trong
10.000 nguoi sé 6n dinh cho 5 dia diem tuong tng la:

- Pia diém 1:  2.593 ngudi
- Pia diém 2:  2.407 nguoti
- Pia diém 3: 3.333 ngudi
- Bia diém 4: 1.111 ngudi
- Pia diém 5: 556 ngudi

Ngoai ra ta cé thé tinh:

ﬂ:;} = TE.E; @ =P ¥ =P =n P va:
% =, |P° = (0,2573; 0,2386; 0,3375; 0,1083; 0,0583)
tde 14 sau 5 nam (n = 5) s6 dan cu ty do gén vdiso dan

di cu da tinh ¢ trén

- Pia diém 1:  2.573 nguoi
- Dia diém 2:  2.386 nguoi
- Dia diém 3:  3.375 nguvi
- Pia diém 4:  1.083 ngudi
- Pia diém 5: 583 nguyi ®



