
Syllabus for preliminary examination in probability

Revised: June, 2005

Topics: random variables, expectations, probability inequalities, laws of large num-
bers, Borel-Cantelli Lemmas, zero-one laws, weak convergence, character-
istic functions, central limit theorem, conditional probability, conditional
expectation, martingales and applications.

Theorems: Examines may be asked to state and be familiar with the proofs of the
following theorems:

– Borel-Cantelli Lemmas [1, Thms 4.3, 4.4]
– Kolmogorov’s Zero-One law [1, Thms 4.5, 22.3]
– Kolmogorov’s maximal inequality for sums of independent random

variables [1, Thm 22.4]
– Central Limit Theorem for the sums of iid random variables [1, Thm

27.1]
– Lindeberg’s Central Limit Theorem for the sums of independent ran-

dom variables [1, Thm 27.2]
– Law of large numbers for independent random variables [1, Thm 22.1]
– Optional sampling theorem for submartingales [1, Thm 35.2]
– Martingale convergence theorem [1, Thm 35.5]

Examines may also be asked for exact statements of other theorems.
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