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Example: The diagram on the bottom shows four compartments with doors leading from one
to another. A mouse in any compartment is equally likely to pass through each of the doors
of the compartment. Find the transition matrix of the Markov Chain.

The Solution: The transition matrix of the Markov Chain is:

1 2 3 4

1,0 2 0 %
_2[% 0 w0
30 % 0 %
4\, 0 Y% 0

P

Q/ If the mouse starts to move from the second compartment, what is the probability that it
will be in the same compartment after three steps?

the initial probability distributedis 7y = (0 1 0 0), SO we must compute:

m = moP, my = m P, m3 = m,P



0 25 0 14

2 1
m=mP=0 10 05 ) % 2)=@ 0 % 0

¥, 0 Y% 0
0 2 0 Y
2 0 1 0 11 7
m=mP=( 0 % 07 y “ 2= = o 1)
¥, 0 % 0
0 2% 0 Y%
_ _ 11 7\N[% 0 ¥ 0| _ (65 43
m=mP=(0 5 0 )G » o0 »|=Gw O w5 9
v, 0 Y% 0

=~ the probability that it will be in the second compartment after three steps is 0.
Q/ In the long time, what is the probability that it will be in the second compartment?
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Then the probability that the mouse will be in the second compartment, in the long time is
0.3.
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Chapman-Kolmogorov equation: <y Sal S - Glasla alas

Example: Let {x,,,n = 0} be a Markov Chain with state space(0,1,2), and initial distribution

Ty = (%,%,%) and the Transition Probability Matrix is:
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Compute:
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1-plx; =1/x0=2] =pyy =3
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2-plx, =2 /x; =1] =pq3 =3
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4-plxs =1L,x; = 2,01 = 1, %0 = 2] = plxg = 2] * a1 * P12 * P21 = 5 * 64
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Example: Let {x,,,n = 0} be a Markov Chain with state space(1,2), and initial distribution
Ty = (&,%) and the Transition Probability Matrix is:

1 2
P=3003 07)

Compute: 1) p[x; = 2,x4 = 1, x5 = 1,x153 = 1/x9 = 1] = p13 * 03y * py * pit
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D plxy = 2,%4 = 1,x5 = 1,15 = 1/x0 = 1] = py, * p3; * pi1 * it

3 5
= 0.5%0372 %04+ (5+ (0.2)' + 5) = 0.5 % 0372 » 0.4 0.375 = 0.0279

5 5
2)plx, = 1,%7 = 2,x9 = 2/xg = 1] = pf; * p, * pl, = 0.4 (g— (0.2)° *g) * 0.64
= 0.16

1
) plx, =1,x0 = 1] = plxy = 1] * p?, = 3* 0.40 = 0.13



) plxy =1,x3 = 2,x = 1/xy = 2] = p3, * Py * P51 = 0.36 % 0.5 * 0.372 = 0.067
S5)plx, =1L, x; =2l =plxg=1,x, =1,x;, =2] +plxg =2,x, = 1,x; = 2]
= plxo = 1] * p#y = piy + plxo = 2] * P31 * vi,
2
=% 0.40 * 0.63 + § * 0.36 « 0.63 = 0.23
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Q- Classify the states of the markov chain with the following transition matrix:

1 2 3 4 5
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Q- Classify the states of the markov chain with the following transition matrix:
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Q- Classify the states of the markov chain with the following transition matrix:
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then the number of events in any interval of length (t) is poisson distribution with
mean 4 for all t= 0
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~P(N; =x) =

Example: Let {N,;t > 0} is poisson process with A = 10, compute:

1- P[Ny5 = 5,N35 = 10] = P[N5 = 5] * P[N35 — Np 5 = 10 — 5] = P[Np 5 = 5] *
(10%2.5)5e~(10%2.5)  (10%1)5¢~(10+1)
— * _

P[N1 = 5] o = =

2- P[N,y = 30\N,; = 15] = P[Ng=15/N20=30] _ P[Ng=15]*P[Np9—Ng=30—15]

(10*14)158_(10*14) _
15! a

P[Ng=15] P[Ng=15]

Example: Let {N,;t = 0} is Poisson process with A = 5, compute:

«4)5 o —(5+4)
1- P[N, = 5] = &2 =

(5*4)56_(5*4) . (5*2)26_(5*2) . (5*4)46_(5*4) _
5! 2! 41 -

= = P[Ny4 = 15] =



