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Open Set

• An open set o is a member of a given collection of subsets 𝒪 of a 
given set Ω, 

• The collection 𝒪 has the property of containing 
• every union of its members, 

• every finite intersection of its members, 

• the empty set, 

• and the whole set itself. 



Borel σ - Algebra

Any subset of the Borel σ – Algebra is a Borel set.
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Example



Measure Space

• Measurable Space – (Ω, ℱ)

• Measure Space - (Ω, ℱ, μ)



Probability Measure

• A measure P is a probability measure over (Ω, ℱ)
• If P(Ω) = 1

• (Ω, ℱ, P) is a probability space

• Elements of ℱ are called events



Random Variable

• A random variable provides us with a numerical value, depending on 
the outcome of an experiment (denoted by X(ω))
• a function from the sample space to the real numbers



Examples





Cumulative Distribution Functions



Functions of Random Variables

• Continuous functions of random variable are random variables



Expectation of Random Variables



Convergence of Sequence of RVs



Convergence in Probability



Almost Sure Convergence



Pointwise Convergence



Law of Large Numbers



Heavy Tails



Concentration Inequalities

• Markov Inequality



Chebyshev Inequality



Chernoff Bound (for Binomial distrib.)



Hoeffding Bound



Uniform Law of Large Numbers



Empirical Distribution Function



Glivenko Cantelli Theorem


