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Ph.D. Qualifying Exam

in Probability Theory 

First: PROBABILITY  THEORY BASIC  Ph D QUALIFYING EXAM:
A. This level is based on selected topics from the following courses:

Probability Theory (0301333)

Probability Theory (0341732)

B. The syllabus for this level is as follow:

1. Foundations: Probability spaces, axioms, combinatorial probability, conditional probability and independence, Bayes' Theorem. 

2. Random Variables and Vectors: definitions, distribution functions, densities, moments, joint distributions, conditional distributions, mixed distributions, Chebychev's inequality, Markov's inequality and Jensen's inequality. Moment generating functions.

3. Special Discrete and Continuous Distributions. Common families of distributions: exponential families, location and scale families.
4. Transformations of Variables. Order statistics. Sums of random variables.
5. Limit Theorems of Probability: convergence in probability and convergence in distribution, law of large numbers, Central Limit theorem. 
References:
· Bain and Engelhardt, Introduction to Probability and Mathematical Statistics, 2nd Edition, 1992, Duxbury.

· Hoel, Port, and Stone, Introduction to Probability Theory, Houghton-Mifflin (1971).  
· Ross,  A First Course in Probability, (3rd edition) Macmillan (1988).  

Second: PROBABILITY THEORY ADVANCED  Ph D QUALIFYING EXAM:
A. This level is based on selected topics from the following courses:

Probability Theory (0341732)

Probability Theory (0301932)

B. The syllabus for this level is as follow:

1. Measure theoretic foundations: 
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, Borel field, monotone classes, limsup, liminf, Probability measures and distributions. 

2. Random variables, mathematical expectation and independence, moment inequalities: Jensen, Holder, Kolmogorov, and Minkowski inequalities. Conditioning via Radon-Nikodym Theorem, Conditional Expectation.
3. Stochastic convergence: definitions of convergence in distribution, in probability, almost sure, and in rth mean. Relationships among modes of convergence. Borel-Cantelli Lemma, zero-one laws, convergence of probability measures, and convergence of moments. Slutsky's theorem.

4. Laws of Large Numbers: weak and strong laws, random series, equivalent sequences and truncation. 

5. Characteristic Function: definition, properties, uniqueness and continuity theorems. 

6. Central Limit Theorems: double arrays, Liapunov and Lindeberg-Feller Theorems, stable laws.  

References:
· Chung, K.L., A Course in Probability Theory, Academic Press (1974) (2nd Edition 

· Bhat, B. R. Modern Probability Theory, John Wiley, 1988, 2nd Ed.

· Ash, R. Real Analysis and Probability, Academic Press, 1972. 
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