
SIO223A, Lecture 5, 01/21/2020 

Transformations and Functions 
of Random Variables 

• Combinations of a random variable with 
conventional variables

• Joint probability distributions

• Sums and products of RVs 

• The Central Limit Theorem 

• Characteristic function - FT of pdf

http://igppweb.ucsd.edu/~cathy/Classes/SIO223A/

http://igppweb.ucsd.edu/~cathy/Classes/SIO223A/index.html


Terminology- Lecture 5

• moments

• skewness

• kurtosis

• expectation

• joint distribution

• Gaussian/Normal 
Distribution

• Fourier transform

• characteristic function

• Central Limit Theorem

• independent and 
identically distributed 
(iid)







Comparison of probability density 
functions, p(k) for the sum of n fair 
6-sided dice to show their 
convergence to a normal 
distribution with increasing n, in 
accordance to the central limit 
theorem. In the individual 
probability distribution functions, 
the minima, maxima and mods are 
labelled. In the bottom-right graph, 
smoothed profiles of the previous 
graphs are rescaled, superimposed 
and compared with a normal 
distribution, shown in black.

Central Limit Theorem - synthetic example

en.wikipedia.org/wiki/Central_limit_theorem#/media/File:Dice_sum_central_limit_theorem.svg

http://en.wikipedia.org/wiki/Central_limit_theorem#/media/File:Dice_sum_central_limit_theorem.svg




SIO223A, Lecture 6, 01/23/2020 

Univariate Distributions 
• Uniform

• Normal - and generating normal deviates

• Point and renewal processes - Poisson, 
exponential, gamma and Weibull distributions

• Relatives of the Normal distribution - Cauchy, 
Chi-squared, Student’s t, F, Rayleigh, Log-Normal

• von Mises, Fisher, Pareto

• General methods for deviates

http://igppweb.ucsd.edu/~cathy/Classes/SIO223A/

http://igppweb.ucsd.edu/~cathy/Classes/SIO223A/index.html


Terminology- Chapter 3
• location parameter

• scale parameter

• uniform/rectangular distribution

• pseudorandom numbers

• quasi-random sequence

• normal/Gaussian distribution

• deviates

• Box-Mueller transform 

• Poisson process 

• renewal process

• exponential distribution

• Poisson distribution

• shape parameter

• gamma distribution

• Weibull distribution

• Cauchy distribution

• Chi-squared, t, and F

• Rayleigh distribution

• Log normal,  von Mises, Fisher, 
Distribution

• Pareto distribution



Standardizing pdf’s



Generating Random Samples

Sambridge & Mosegaard, 2002

John von Neumann cautioned about 
the misinterpretation of a PRNG as 
a truly random generator, and joked 
that “Anyone who considers 
arithmetical methods of producing 
random digits is, of course, in a state 
of sin.”https://en.wikipedia.org/wiki/Pseudorandom_number_generator

a) Pseudo random number generator

b) Quasi random sequences

https://en.wikipedia.org/wiki/Pseudorandom_number_generator




• Box Mueller transformation

• Rejection from square to circle

Generating Normal Deviates



Point processes- Exponential and Poisson Distributions



Gamma Distribution







Properties












