
Random Variables and Expectation

Random Variables

Number of Customers in a Queue: different time slots.

Temperature: four seasons.

Incomes: earning brackets.

Duration of a Phone Call: depends on types of calling.

Height: students’ heights in CSC208, or the whole population.

Stock Prices: any individual stock price history.

...

A mathematical framework for understanding uncertainty.
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Expectation

What’s the average outcome of random variables?

E[X] =
∑
t∈Ω

X(t) · pr(t)

Linear properties

E(X + Y ) = E(X) + E(Y )

E(aX) = aE(X)
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Probability Distributions

A function over random variables

Discrete Probability Distribution: discrete random variables,
probability mass function (PMF).

Continuous Probability Distribution: continuous random variables,
probability density function (PDF).

X : Ω → T
Pr(t) : T → R
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Discrete Probability Distribution

Bernoulli distribution, binomial distribution, Poisson distribution, and
geometric distribution.

Binomial distribution

The number of successes in a fixed number of independent trials:
Pr(k) =

(
n
k

)
pk(1− p)n−k

E(x) = np
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Continuous Probability Distribution

Uiform distribution, normal (Gaussian) distribution, exponential
distribution, and beta distribution.

Gaussian distribution

Pr(t) = 1
σ
√
2π

exp−
1
2
( t−µ

σ
)2
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