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Cumulative Distribution Function

Definition
FX (x) = P{X ≤ x}

FX (x) : a cumulative distribution function of x
x : any real number (−∞ < x <+∞ )
P{X ≤ x} is the probability of the event {X ≤ x}
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CDF of a continuous R.V.

Definition
FX (x) =

∫ x
−∞

fX (t)dt

Fx(x): the cdf of a continuous random variable X
the integral of its probability density function (pdf) fX (x)
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The properties of a distribution function

FX (x =−∞) = 0

FX (x =+∞) = 1

0≤ FX (x)≤ 1

x1 < x2 =⇒ FX (x1)≤ FX (x2)

FX (x2)−FX (x1) = P{x1 < X ≤ x2}

FX (x
+) = FX (x)
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P{x1 < X ≤ x2}

Theorem
P{x1 < X ≤ x2}= FX (x2)−FX (x1) (x1 < x2)

{X ≤ x1}∪{x1 < X ≤ x2}= {X ≤ x2}

{x1 < X ≤ x2}= {X ≤ x2}−{X ≤ x1}

P{x1 < X ≤ x2}= P{X ≤ x2}−P{X ≤ x1}
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CDF of a discrete R.V.

Definition

FX (x) =
N

∑
i=1

P{X = xi}u(x−xi ) =
N

∑
i=1

P(xi )u(x−xi )

P{X = xi}= P(xi )

u(x−xi ) =


1 x ≥ xi

0 x < xi

FX (x) =
N

∑
i=1

P(xi )u(x−xi )
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