Example(2): S={A,B,C}
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A Markov process 1s completely defined once its transition
probability matrix and initial state X, (or, more generally, the
probability distribution of X,) are specified. We shall now prove
this fact.

Theorem(1): Let P;; denote the transition probability in one step

from state(7) to state(j),and let the initial distribution of X, as
follows P[Xo=iy], 1=0,1,2,... then :

P[Xo=io, X1=i1, X071 5...oey Xo=la=Pio*Pioit *Pir*. ... *Pin1in
Proof: By the definition of the conditional Prob. ,we have :

P(A,B)
P(B)

P(A|B)=

P(A,B)=P(A|B).P(B)
P[Xo=io, Xi=i1, Xo=12 5. ey Xn1=Ine1, Xn=in]=

P[Xn:in | Xn—1: in-la Xn-2: in-2a- cey Xlzil, }(OZZ.O]>x< P[Xn-lz in-l: Xn-
27— in_z,..., Xlzl'l, ngio] (1)

Now by the definition of a Markov process:
P[Xn:in | Xn-lz in-l: Xn-2: in-Za- ) Xlzil, XOZiO]
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= P[X=iy [ Xp1= in1]
= Pintin ..(2)
Substituting (2) in (1) gives :
= P[X\=in | Xo1= in1 *P[Xno1= in-15 Xn2™ ine2,e - ., X0=11, Xo=io]

- P[Xn:in | Xn-l: in-l]*P[Xn-lz in—1| Xn-ZZ in-2a- Y Xlzil,
Xo=i0]*P[[Xn2= 12, Xu3™ Ine3s. .., X170, Xo=lo]

- P[Xn:in | Xn-1: in-l]* P[Xn-1: in-1| Xn—2: in-Z]* P[[Xn-2: in-Za Xn—
3= In3y. . X1 =11, Xo=io]

= Pin-1in™ Pin2in1™ P[[Xa2™ 2y Xu3™ 3, -, X171, Xo=io]
= Pin-tin™ Pin,in-1™ Pinzin2™. ... " Pio
In the same way we can deduce that:

~P[Xo=io, Xi=i1, Xo=12 4., Xo=in]= Pio*Pioit *Pir 2. ... *Pin-1in

3.3 Some Examples of Transition Probability Matrix
Example(1): A Markov chain X, X;,X; ... on states 0, 1, 2 has

the transition probability matrix:

0O 1 2
0[0.1 0.2 0.7
P=1(09 01 0
2101 08 0.1
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