LECTURE 8

e Readings: Section 3.1-3.3

Lecture outline

e Probability density functions
e Cumulative distribution functions
e Normal random variables



Continuous Random Variables
Probability Density Function (PDF)
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Means and Variance

o E[X] = /_O:Oat-fX(af)da:
¢ Eg(0)] = [ 9@)- fx(2)do

o var(X) = 0%
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Example: Uniform PDF
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Cumulative Distribution Function

o CDF:
Fx(z) =P(X <a)= |
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. fx (t)dt

e Uniform Example:
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CDF for Discrete r.v.’'s

Fx(z) =P(X <z)= » px(k)
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Standard Gaussian (Normal) PDF

e Standard Normal:
fx(x) =

e E[X]=0
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General Gaussian (Normal) PDF

e General Normal: N(u,c?)
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e It turns out that:
E[X] = var(X) = o2

e let YV =aX +b then:
E[Y] = var(Y) =

e Fact: Y ~ N(au + b,a%0?)



Calculating Normal Probabilities

e No closed form available for CDF.

- But, there are tables (for standard normal).

e If X ~ N(u,02) then = —H _ ny¢ )

o If X ~ N(2,16) :

3—-2

P(X<3)=P (X; 2 < T) — CDF(0.25)
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