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BAYES’ FORMULA
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• Tree diagrams are a useful way of keeping track of 
the progress of compound experiments.

• They can also be seen to work using the 
multiplicative rule of probabilities.

• Let's analyse throwing 3 coins sequentially.

TREE DIAGRAMS



TREE DIAGRAMS

We can present the sample space of this experiment as the 
paths through a tree as shown

The probabilities assigned to the paths are also shown.
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LOGIC

Check list

• is the sample space well-defined?
• are the events mutually exclusive?
• do the events cover all the sample space?
• are the probabilities of the events defined?
• are values of the variable assigned one-to-one to the 

possible events?
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INDEPENDENT EVENTS

Theorem: Two events (E, F ) are independent if and only if

P (E ∩ F ) = P (E)P (F )

For more than two events things become a bit more restrictive.

Theorem: The events E1 , E2 , E3 , ⋯ En are said to be mutually 
independent if for every subset

𝐸!" , 𝐸#" , 𝐸$" ,… 𝐸%" , 𝑟 ≤ 𝑛

















𝜎! = 𝜎!" = 1.11



• Calculate the values of the expectation and the variance of the random variables.









































SUMMARY





𝑽𝒂𝒓 𝒂𝑿 + 𝒃 = 𝒂𝟐𝑽𝒂𝒓(𝑿)

a shift of the distribution doesn't change its spread.

USEFUL IDENTITY OF THE VARIANCE
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0.1+0.04+0.08+0.2=0.42
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so moderate positive correlation value. 



















To verify that this is a legitimate pdf, note that f (x, y) ³ 0 
and
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The probability that neither facility is busy more than 
one-quarter of the time is
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Karl Pearson,FRS
1857-1857
(source: Wikipedia)

John William Strutt, 
3rd Baron Rayleigh
OM,PC,PRS
(1842-1919)

Question 6





SOLUTION 6



Question 7



SOLUTION 7




