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Lecture 3:  Problem Solving Methods with Decision Trees
o Review and finishing up from last time:
o Finite Probability, Equiprobable Case, Non-Equiprobable Case
o Decision Trees for Probability Spaces
o The Monte Hall Problem



For finite probability spaces, it is easy to calculate the probability of  an event; we 
just have to apply axiom P3:   

If  event A = { a1, a2, ..., an }, then

P( A )  =  P( { a1, a2, ..., an } )  =  P( a1 ) + P( a2 ) + ... + P( an )
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Example: Toss a die and output the number of dots showing. Let A = "there are an even 
number of dots showing"  and B = "there are at least 5 dots showing." 
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Equiprobable: area of each 
elementary event is  
1/6 = 0.16666...

Review: Finite Probability Spaces 

We can illustrate simple 
problems by using the 
"area" = "probability" 
analogy:

P(A) = P(2) + P(4) + P(6)
= 1/6 + 1/6 + 1/6
= ½

P(B) = P(5) + P(6)
= 1/6 + 1/6
= 1/3
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Example: Flip three fair coins and count the number of heads. Let A = "2 heads are 
showing" and B = "at most 2 heads are showing." 

The equiprobable "pre-sample space" is 

configuration:  { TTT, TTH, THT, THH, HTT, HTH, HHT, HHH }
# heads:                 0        1         1         2         1        2          2         3

S =  {  0,    1,    2,    3    }
P =  { 1/8, 3/8, 3/8, 1/8 } B

Review: Finite Probability Spaces 

P(A) = P(2) 
= 3/8

P(B) = P(0) + P(1) + P(2)
= 1/8 + 3/8 + 3/8
= 7/8
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Not Equiprobable: area of
each elementary event is different:                     0.125     0.325            0.325       0.125



Finite Equiprobable Probability Spaces

For finite and equiprobable probability spaces, 

it is easy to calculate the probability:

Here, "area" = "number of  elements." 

Example:  Flip a coin, report how many heads 
are showing?  Let A = "the coin lands 
with tails showing"

S = { 0,  1 }
P = { ½, ½ }
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|A| = cardinality of set A 
= number of members



Finite Equiprobable Probability Spaces

For finite and equiprobable probability spaces, 

it is easy to calculate the probability:

Here, "area" = "number of  elements."

Example:  Roll a die, how many dots showing 
on the top face? Let A = "less than
4 dots are showing." 

S = { 1,    2,    ....  , 6  }            
P = { 1/6, 1/6, ....  , 1/6 }
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Decision Trees for Probability Problems



Decision Trees for Probability Problems



Decision Trees for Probability Problems



Decision Trees for Probability Problems



Decision Trees for Probability Problems



Decision Trees for Probability Problems



The Monte Hall Problem



The Monte Hall Problem

A B C

? ? ?



The Monte Hall Problem

A B C



The Monte Hall Problem

Implicit Assumptions   (@DamnWordProblems)



The Monte Hall Problem: The Four-Step Method
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