Piiklad na dvoustavovy systém
Necht’ {Xn ;ne NO} je markovsky fetézec s mnoZzinou stavi J = {0, 1} a matici

- o
pravdépodobnosti ptechodu 1. fadu P(n,n +1) = ( 51 B] . Vektor poc¢atecnich
pravdépodobnosti p(0) = (y, 1- 7).

a) Pro n =2 najdéte pravdépodobnostni rozlozeni tohoto markovského fetézce.

b) Vypodtéte P(X, # X,)

Reseni:

ad a) Hledame vlastn¢ simultanni pravdépodobnostni funkci m(xo, X, X2) ndhodného vektoru
(Xo, X1, X2), kde ndhodné veli¢iny Xy, X;, X, mohou nabyvat pouze hodnot 0 a 1. Vypocty
uspotradame do tabulky:

X0, X1, X2 (X0, X1, X2)
0,0,0 y(1-a)”
0,0,1 y(1-0)a.
0,1,0 yo3

1,0,0 (1-y)B(1-0)
0,1,1 yo(1- B)
1,0, 1 (1-y)Ba
1,1,0 (1-y) - B)B
11,1 (1-y) (1- B)°

1(0,0,0)=P(X, =0AX, =0AX, =0)=P(X, =0)P(X, =0/X, =0)P(X, =0/X, =0A X, =0)=
=P(X, =0)P(X, =0/X, =0)P(X, =0/X, =0)=y(1-a)’
1(0,0,1)=P(X, =0A X, =0AX, =1)=P(X, =0)P(X, =0/X, =0)P(X, =1/X, =0A X, =0)=

=P(X, =0)P(X, =0/X, =0)P(X, =1/X, =0)=y(I-a )

1(0,1,0) = P(X, =0)P(X, =1/X, = 0)1)()(2 =0/X, =1)=yop
1(1,0,0)=P(X, =1)P(X, =0/X, =1)P(X, =0/X, =0)=(1-y)B(1- )
n(0,1,1)=P(X, = 0)P(X, =1/X, =0)P(X, =1/X, =1)=ya(l - B)
n(1,0,1)=P(X, =1)P(X, =0/X, =1)P(X, =1/X, =0)=(1-y)Ba
n(1,1,0)=P(X, =1)P(X, =1/X, =1)P(X, =0/X, =1)=(1-y)1-B)B
n(LL1)=P(X, =1P(X, =1/X, =1)P(X, =1/X, =1)=(1-y)1-B)’

ad b)

P(X, #X,)=P(X,=0AX, =1)+P(X, =1n X, =0)=

=P(X, =0)P(X, =1/X, =0)+P(X, =1)P(X, =0/X, =1)=P(X, = 0)o + P(X, = 1)
Musime vypocitat P(X1 = O),P(X1 = 1). Podle zakona evoluce dostaneme:

P(X, =0)=P(X, =0)P(X, =0/X, =0)+P(X, =1)P(X, =0/X, =1)=y(1-a)+(1-7)B
P(X, =1)=P(X, =0)P(X, =1/X, =0)+P(X, =1P(X, =1/X, =1)=yo+ (1-y)1-B)
Po dosazeni tedy mame:

P(X, # X, )=P(X, = 0)o + P(X, =1)p = [y(1 - a) + (1 - y)BJoc + [yor + (1 =y )1 - B)B =
o=aly—ay +B)+B—v—B+By)
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