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Markov Decision Processes

A Markov decision process
from Córdoba airport to Rio Cuarto:
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Lots of MDP Models

Quantitative verification benchmark set at qcomp.org/benchmarks:

collection of
case studies
and benchmark
models with
probabilities



Exercise I

Game of 4 dice with different sides:

A: 0 0 4 4 4 4
B: 1 1 1 5 5 5
C: 2 2 2 2 6 6
D: 3 3 3 3 3 3

Rules: 1. Player 1 chooses a die,
2. player 2 chooses one of the remaining dice,
3. both players roll their dice,
4. the player with the higher number wins.

Q: What is the probability of winning?
What is the best strategy for each player?



Exercise II

Let’s play… "Obstgarten"

6-sided die: blue, green, yellow, red, basket, crow

4 baskets – blue, green, yellow, red – with 0 to 4 fruits (initially 4)

Crow at position 0..4, initially 0



Exercise II

Let’s play… "Obstgarten"

6-sided die: blue, green, yellow, red, basket, crow

4 baskets – blue, green, yellow, red – with 0 to 4 fruits (initially 4)

Crow at position 0..4, initially 0

Turn-based 1.5-player game:

In each turn, you roll the die. Possible outcomes:

→ colour 𝑐: eat 1 fruit from the 𝑐-coloured basket (nop if empty)

→ basket: choose one basket to eat a fruit from (nop if all empty)

→ crow: move crow one position forward

All fruits eaten = you win.   |   Crow at position 4 = crow wins.



Exercise II

Let’s play… "Obstgarten"

What the kids want to know:

1. What is the maximum probability that I win?

2. How should I play to maximise my chance of winning?

3. What is the minimum/maximum number of turns
until the game ends? (What if I play randomly?)

4. How do I maximise my play time?
Is this good for winning?

5. Dinner is almost ready – I can only play 𝑛 more turns.
What is the minimum probability that I finish the game?
How do I maximise the probability to finish in time?



Homework

First step to pass this course:

Finish the 4-dice and Obstgarten game modelling,

answer the queries with mcsta,

summarise your results in a short text file,

and send everything to Arnd by email:

file four-dice.modest,

file obstgarten.modest,

file models-readme.txt

Try to get as far as you can.

a.hartmanns@utwente.nl
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