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Agenda
● Recap (PDFs and CDFs)
● The (Continuous) Uniform RV
● The Exponential RV
● Memorylessness
● The normal distribution



From Discrete to Continuous
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Cumulative Distribution Functions (CDFs)





4.2 Zoo of Continuous RVs



The Uniform (Continuous) RV



The Exponential PDF/CDF

probability students

Definition of
Expectation



The Exponential PDF/CDF

probability students

Definition of
Expectation



The Exponential PDF/CDF
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The Exponential RV Properties
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The Exponential RV



The Exponential RV



Random Picture
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Memorylessness (Intuition)
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Memorylessness of Exponential (Proof)
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example
● Time it takes to check someone out at a grocery store is 

exponential with an expected value of 10 mins.
● Independent for different customers.
● If you are the second person in line, what is the

probability that you will have to wait between 10 and 20 
mins.
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4.3 The Normal/Gaussian Random 
Variable



Agenda
● The Normal/Gaussian RV
● Closure properties of the Normal RV
● The standard normal CDF



The Normal/Gaussian RV
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The Standard Normal CDF
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The Standard Normal CDF
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The Standard Normal CDF



What about non-Standard Normals?



We can Standardize any RV
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Normals stay normal! (Under scale+Shift)
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Closure of the normal (Under scale+Shift)
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X is normal with mean 3 and variance 9.
What is

○ Pr (2 < X < 5)?

○ Pr (X > 0)?

○ Pr (|X-3| > 6)?
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From to standard normalN(µ,�2)
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Normal random variables



Summary: The Normal/Gaussian RV



Closure of the normal (under addition)
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Summary: zoo of continuous random variables



Normal Distribution                          Paranormal Distribution


