MTH 2102: Probability Theory, 3CU 

Pre-requisites: MTH1202

Course Description 

This course focuses on introductory probability and its applications to statistics. It starts with the review of probability spaces, univariate random variables and functions of univariate random variables. It then covers generating functions, joint distributions and the distribution of functions of several random variables. The course ends with the description of the Law of Large Numbers (LLN) and the Central Limit Theorem (CTL).

Course Objectives

The objectives of the course are:

· To compute  moments, moment generating functions and probability generating functions of distributions.

· To compute the mean and variance of distributions using the moment and probability generating functions.

· To introduce students to multivariate distributions.

· To calculate covariance and correlation of random variables.

· To derive distributions of functions of random variables.

Detailed Course Outline 

Probability spaces and random variables                              

Sample spaces, probability of an event, independent events, conditional probabilities, random variables and distribution, expectations of random variables. The Normal distribution, The Gamma distribution, The Beta distribution. (12hrs)  

Generating Functions

Moments, moment generating functions, probability generating functions, applications to common distributions (12hrs)
Multivariate distributions    


Joint distributions, conditional distributions, covariance and correlation, conditional expectations (6hrs)
Distributions of functions of random variables  

The distribution function technique, the Jacobian technique, the generating function technique, applications to sums, differences, products and quotients of random variables, order statistics: Maxima, minima and the range.  (12hrs)
Limiting Theorems    




Chebyshev Inequality, the Law of Large Numbers, the Central Limit Theorem. (3hrs)

Reading List

The reading list will include but is not limited to the following texts.

· Morris H. Degroot: Probability and Statistics, 2nd edition,Addison-Wesley Publishing Company. 

· John A. Rice: Mathematical Statistics and Data Analysis, 2nd edition, Duxbury Press. 

·  F. Nabugoomu: Lecture Notes.
Learning Outcome
· compute  moments, moment generating functions and probability generating functions of distributions.

· compute the mean and variance of distributions using the moment and probability generating functions.

· introduce students to multivariate distributions.

· calculate covariance and correlation of random variables.

· derive distributions of functions of random variables.

