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1) Stochastic Processes
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Examples?





2) Markov Chains



A discrete time stochastic process satisfying the Markov property.

Usually with a countable state space.
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Usually with a countable state space.

States:
𝑆 = 𝐿!, 𝐿", 𝐿#, 𝐿$

Transition Probability ½  Matrix:

P =
0 1 0
½ 0 ½
0 ½ 0

0
0
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Visualising the Markov Chain



3) Transient Analysis



Chapman-Kolmogorov Equations

Let 𝜋% be the vector of state probabilities at time 𝑛. Then:



Wolfram Alpha

We will solve using Wolfram Alpha:

http://wolframalpha.com/
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Transition Probability ½  Matrix:

P =
0 1 0
½ 0 ½
0 ½ 0

0
0
½

0 	0 	1 0

The frog is currently on L2. What is the probability that 
it will be on the L3 in:

1. One time step?
2. Two time steps?
3. Three time steps?





TUTORIAL 1



https://www.geraintianpalmer.org.uk/outreach/markov/tutorial_1.pdf



4) Long Run Probabilities



𝜋! = (0.5, 0.5, 0)If                                 :
Find:
  a)
  b)

𝜋"#
𝜋""
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𝜋! = (0.1, 0.3, 0.6)If                                 :
Find:
  c) 𝜋"#





5) Steady-State





𝑃 =
0.4 0.3 0.3
0.2 0.6 0.2
0.0 0.1 0.9

+𝜋 = 1
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We can also solve using Wolfram Alpha:

http://wolframalpha.com/





TUTORIAL 2



https://www.geraintianpalmer.org.uk/outreach/markov/tutorial_2.pdf
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