
CS 70 (Discrete Mathematics and Probability Theory) Gilbert Feng

§1 Discrete Random Variables

Random Variable Support P [X = i] E[X] Var(X)
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§2 Continuous Random Variables

Random Variable Support p.d.f., fX(x) c.d.f., P [X ≤ x] E[X] Var(X)
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§3 Concentration Inequalities

Theorem (Markov’s Inequality)

For nonnegative finite mean random variable X,

P [X ≥ c] ≤ E[X]

c
∀c > 0

Theorem (Chebyshev’s Inequality)

For finite mean random variable X,

P [|X − E[X]| ≥ c] ≤ Var(X)

c2
∀c > 0

Theorem (Weak Law of Large Numbers)

For i.i.d. random variables X1, X2, . . . with common expectation E[Xi] = µ ∀i,
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