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Cumulative distribution function (CDF)

Definition F(x) = P(X ≤ x) Probability that the random variable X does not exceed x.

Three fundamental properties

1 0 ≤ F(x) ≤ 1
A cumulative probability stays between 0 
and 1.

2 F(−∞) = 0,   F(+∞) = 1

Far left: no outcomes counted. Far right: all 
outcomes counted.

3 x₁ < x₂  ⇒ F(x₁) ≤ F(x₂)

The curve never falls as x increases.

Continuous example: a rising CDF

At x₂, F(x₂) = 0.5: half of the outcomes do not exceed x₂.

The CDF accumulates probability and encodes the entire distribution in one nondecreasing function.












































