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Sample Space 
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• When we flip a coin, 
𝑆 = ℎ, 𝑡  

• When we toss a die, 
𝑆 = 1,2,… , 6  

• If the sample space is the interior of a circle of radius 3 with 
the center at the origin 

𝑆 = 𝑥, 𝑦 |𝑥2 + 𝑦2 ≤ 9  

 



Sample Space 

• An experiment is performed 
as follows: We first flip a 
coin. If the coin is head, we 
flip it again. Otherwise, we 
toss a die. An experiment like 
this can be represented by 
the following tree diagram. 
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Sample Space 

• Suppose that 3 items are 
selected at random from a 
manufacturing process. Each 
one is inspected and 
classified as defective (D) or 
non-defective (N). The 
corresponding tree diagram 
for the process is shown. 
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Events Represented by Venn Diagrams 

Let 
𝐴 = 1,2,4,7  
𝐵 = 1,2,3,6  
𝐶 = 1,3,4,5  

 

We can then write 

 
𝐴 ∪ 𝐵 = 1,2,3,4,6,7  
𝐴 ∪ 𝐶 = 1,2,3,4,5,7  
𝐴 ∩ 𝐵 = 1,2  
𝐴 ∩ 𝐵′ = 4,7  
𝐴 ∪ 𝐵 ∩ 𝐶′ = 2,6,7  
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Counting Sample Points 
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Counting Sample Points 
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Counting Sample Points 
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Probability of an Event 
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Probability of Union of Events 
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Probability of Union of Events 
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Conditional Probability 
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Conditional Probability 

• Suppose that our sample space is the population of adults in a 
small town who have completed the requirements for a 
collage degree. If we categorize them according to gender and 
employment status, we have the following results: 
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Conditional Probability 

• If we select someone at random, and define the following 
events: 
– 𝑀: a man is chosen 

– 𝑊: a woman is chosen 

– 𝐸: the one chosen is employed 

– 𝑈: the one chosen is unemployed 

• We can then, for instance, compute the probability that a man 
is chosen given that the one chosen is employed as follows: 

𝑃 𝑀|𝐸 =
𝑃 𝑀 ∩ 𝐸

𝑃 𝐸
=
460

600
=
23

30
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Independent Events 

Fatih Cavdur – fatihcavdur@uludag.edu.tr 



Example 2.37 

• A bag contains 4 white and 3 black balls, and another one 
contains 3 white and 5 black balls. A ball is drawn from the 
first bag and put unseen in the second bag. What is the 
probability that a ball now drawn from the second bag is 
black? 

• We first let 𝐵1, 𝐵2,𝑊1,𝑊2 be the events that the ball drawn 
from the first bag is black, from the second bag is black, etc. 

• We then need to compute the probability of 
𝑃 𝐵1 ∩ 𝐵2 ∪ 𝑊1 ∩ 𝐵2 = 𝑃 𝐵1 ∩ 𝐵2 + 𝑃 𝑊1 ∩ 𝐵2  

• Can we write the above expression? Why? 
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Example 2.37 

𝑃 𝐵1 ∩ 𝐵2 + 𝑃 𝑊1 ∩ 𝐵2 = 𝑃 𝐵1 𝑃 𝐵2|𝐵1 + 𝑃 𝐵1 𝑃 𝐵2|𝐵1  

=
3

7

6

9
+
4

7

5

9
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Example 2.39 

• Find the probability that 
– the following electrical system works. 

– component C does not work given that the system works. 
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Example 2.39 

The desired probability is computed as follows: 

 
𝑃 𝐴 ∩ 𝐵 ∩ 𝐶 ∪ 𝐷 = 𝑃 𝐴 𝑃 𝐵 𝑃 𝐶 ∪ 𝐷  

= 𝑃 𝐴 𝑃 𝐵 1 − 𝑃 𝐶′ 𝑃 𝐷′  
= .9 .9 1 − 1 − .8 1 − .8  
= .7776 
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Independent Events 
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Bayes’ Rule 

• In a plant machines M1, M2 and M3 make the 30%, 45% and 
25% of the products, respectively. It is known that the 
defective rates of these machines are 2%, 3% and 2%, 
respectively. What is the probability that, if a randomly 
chosen product is defective, it was made by machine M3? 
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Bayes’ Rule 
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• We need to compute the following probability using the 
Bayes’ rule: 

 

𝑃 𝐵3|𝐷 =
𝑃 𝐵3 ∩ 𝐷

𝑃 𝐷
 

=
𝑃 𝐵3 𝑃 𝐷|𝐵3

𝑃 𝐵3 𝑃 𝐷|𝐵3 + 𝑃 𝐵3 𝑃 𝐷|𝐵3 + 𝑃 𝐵3 𝑃 𝐷|𝐵3
 

=
.005

.006 + .0135 + .005
 

=
10

49
 



Bayes’ Rule 
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End of Lecture 

Thank you! Questions? 
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