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Randor Variables Sk

Given a random experiment 3: (S, F, P), a real
valued function X(&) defined on the
probability space is called a random variable.
A random variable is subject to the following
requirement:

1. For every real number x, the set
{&: X(§) < x} isaneventin F.

2. P(x=w) =0, P(x=-w)=0.
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Probabilicy Distrloncion Funcion ¢ierksen

Probability Distribution Function of a
random variable X(&) is defines as

[Fx (0)=P{X (&)< x]
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Probabills) Disiriuytion Funcion ¢ackse

Important Properties
F(-0)=0,F(+w)=1

F(x) is non-decreasing

F(x) is continuous from the right

If F(xo) = 0, F(x) = 0 for every x < %,
. P{X(&)>x}=1-F(x)

- P{X, < X' <%} = F(xy) - F(xy)

. P{X=x} =F(x) - F(x")

8. P{Xl < XL XZ_} = F(Xz_) - F(Xl-)

Noo s wN e
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Probaibility Daisity Function Ciesses

Density Function - Continuous X(gﬂ

_dR (x)
fx(x)—T

Density Function - Discrete X(gﬂ

[O-=rt)] Forrex]
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Probaibility Daislty Function Cikses

Important Properties
1. f(x)=0

2 J'j:f(x)dx:l
3. F(X)=] f(&)e

4, P{Xl <X< Xz}: Fx (Xz)_ F (X1):JX2 f(X)dX

5. Continuous Pix < X < x+Ax}~ f(x)Ax
o { b= £ (x).

Random , _ P(x< X <x+AX)
Variable > f(0)=fim——-—"1——
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Comon Prosrauly Dy Funclion *2eXse2

f

Normal

Laplace | [(x)=%e=X

X
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Common Sratibilty Daicity Funcion <1arksen
Beta _ T(b+c+2) C[Ae@a-xy os<xs<1
r(b+1)r(c+1) elsewhere
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Comon Protabiliy Dl Fmction 50
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Common Pl uﬁw ity Function Clarisen
Erlang
Gamma
Exponential f(x)=ce U (x)
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