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Discrete Time Markov Chains
Steady-State Probabilities
Higher Order Markov Chains

Absorbing Markov Chains

Snakes & Ladders

Continuous Time Markov Chains

A Simple Queue



Figure: from Flickr brickset


https://www.flickr.com/photos/brickset/

Andrei Andreyevich Markov

Figure: Markov chain pioneer.
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Initial state mo = (1,0, 0):

i

Tey1 = TP

= moP*

i

w3 = (0.521,0.262,0.217)




Initial state my = (103, 147, 82):

i

Tyl = 7TtP

= moP*

i

3 = (167.875, 88.725, 75.400)




Initial state my = (0.1,0.3,0.6):

i

Tey1 = TP

= moP*

i

73 = (0.5093, 0.2569, 0.2338)







(0.5116, 0.2636, 0.2248)



The Markov Property




Higher Order Markov Chains
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https://www.youtube.com/watch?v=q0Z2Q-Ls48U


https://www.youtube.com/watch?v=qOZ2Q-Ls48U

Transient

Absorbing

Recurrent



[P (absorption in t steps from s) = P(ts,a)




[P (absorption in t steps from s) = P(ts,a)

EE [steps to absorption from s] = (I — Q)—l(s)
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Discrete Continuous

T = moP? (]I-l—zoo letk)

T™=mP 0=7Q




f(x) = Ne™™

— A=)z

25 A=1
=9
A =3
20
X 15
=
10
05
00
00 05 10 15 20 25

P(T>s+t|T>t)=P(T >5s)



Arrivals ~ Poisson(A)
Service time ~ Exponential(u)







o o <



o

1

™

3

M
A2
+
A M
5 i
3

A3+
A2y
+
N A2 +
u g

A3+ +
A2
w4 A
A3 o
I

P
A2
+
A2 +
13

>
o
o



Thank You!



