Definition (3): (Variance)

Let X be a random variable with mean py.The variance of X, Var(X), is
defined by: Var(X) = E[(X — 1y)?]. Itis also denoted by 6% .

Definition (4): (Standard Deviation)

The positive square root of the variance is called standard deviation of the

random variable X, is denoted by 8. That is : 6, = + 6% .

Theorem (2)
If X be a random variable with mean py .Then the variance of X is given by:

82 = E(X2) — (EX) = E(X®) - ()% m

Theorem (3)

If X be a random variable. Then: Var(aX + b) = a’Var(X), where
a & b are real numbers.g

Example (7)

Let X be a random variable with probability density function

f(x)={% ,—3<x<3

0 ,otherwise

Find the mean, variance & standard deviation of X.
Solution

The mean of the random variable X is:

2

uy = E(X) = f_?’sxf(x)dx = %f_?’gxdx =% [%]313 =0.

The variance of the random variable X is:

Var(X) = 6% = E(X?) — (uy)?.

Now, E(X?) = [*,x? f(x)dx =3 [*,x? dx =2 [T ]33 =3.
~Var(X)=3-0=3.

The standard deviation of the random variable X is: 8y = V3 .g

Example (8)
Let X be a random variable with probability mass function

c3c_
£ x=0,1,2,3
fx) =1 ¢ .
0 ,otherwise

Find the mean, variance & standard deviation of X.




Solution

The mean of the random variable X is:
ny = EQX) = X3_0xf(x) = 0+ f(1) + 2f(2) + 3f(3)
= (3¢5 +2¢3C5 +3€3¢5) =--(3x10+2x3x10+3 X 1x5)
105 3

1
= -(30+60+15) = ==

The variance of the random variable X is:
Var(X) = 85 = E(X*) — (uy)? .
Now, E(X%) = ¥3_ox2f(x) = 0+ f(1) + 4f(2) + 9f(3)

=1(c3¢cs 305 305) _ 1 _ 195 _ 39
- 7_0(6163 + 4CZCZ + 9C3C1) - %(30 + 120 +45) = W = E
39 9 15

.'.Var(X)za—Z:E_

The standard deviation of the random variable X is: dx = g -




