
Let [𝛺,𝒜, 𝑃] be the probability space with 𝛺 = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒},𝒜 = 2𝛺, 𝑃(𝐴) =
|𝐴|

|𝛺|
, ∀ 𝐴 ∈ 𝒜 , 

and we consider X as a map on 𝛺 defined as follow: 

𝑋: 𝛺 ⟶ ℝ ,   𝜔 ⟼ 𝑋(𝜔) = {
−5 𝑓𝑜𝑟 𝜔 = 𝑑
1 𝑓𝑜𝑟 𝜔 = 𝑎, 𝑐

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Then: 

a) Determine 𝜴∗the values set of X. 

𝛺∗ = {−5, 0, 1} 
 

b) Complete the relation:  

{𝝎 ∈ 𝜴| 𝑿(𝝎) ≤ 𝒙} =

{
 

 
∅           𝑓𝑜𝑟 𝑥 < −5

{𝑑}                𝑓𝑜𝑟 − 5 ≤ 𝑥 < 0
{𝑏, 𝑑, 𝑒}      𝑓𝑜𝑟 0 ≤ 𝑥 < 1

𝛺        𝑓𝑜𝑟 𝑥 ≥ 1

 

c) Is given map X is a random variable on [𝜴,𝓐,𝑷], and why? 

Yes, it is because 𝑋−1(𝐵) ∈ 2𝛺, ∀ 𝐵 ∈ ℜ or each ∅, {𝑑}, {𝑏, 𝑑, 𝑒}, Ω ∈ 2𝛺 or  

𝑋−1({−5}) = {𝑑} ∈ 2𝛺

𝑋−1({1}) = {𝑎, 𝑐} ∈ 2𝛺 

𝑋−1({0}) = {𝑏, 𝑒} ∈ 2𝛺
 

 

d) Determine the distribution 𝑭𝑿 and draw its graph. 

𝐹𝑋(𝑥) = 𝑃({𝜔 ∈ 𝛺| 𝑋(𝜔) ≤ 𝑥}) =

{
 
 

 
 

0       𝑓𝑜𝑟 𝑥 < −5
1

5
               𝑓𝑜𝑟 − 5 ≤ 𝑥 < 0

3

5
           𝑓𝑜𝑟 0 ≤ 𝑥 < 1

1        𝑓𝑜𝑟 𝑥 ≥ 1

 

 

 

 

 

 

 

 

 



e) Calculate 𝑷(𝑿 = −𝟑), 𝑷(𝑿 = 𝟎) 𝒂𝒏𝒅 𝑷(𝑿 ≤ 𝟕). 
 

𝑃(𝑋 = −3) = 𝑃({𝜔 ∈ 𝛺| 𝑋(𝜔) = −3}) = 𝑃(∅) = 0 

𝑃(𝑋 = 0) = 𝑃({𝜔 ∈ 𝛺| 𝑋(𝜔) = 0}) = 𝑃({𝑏, 𝑒}) =
2

5
 

𝑃(𝑋 ≤ 7) = 𝑃({𝜔 ∈ 𝛺| 𝑋(𝜔) ≤ 7}) = 𝑃(𝑋 = 1) + 𝑃(𝑋 = 0) +  𝑃(𝑋 = −5) = 1 

 

f) As studied in this course, is this random variable of famous random variables (has a 

special name)? If yes, what is it? 

No, it is not famous. 

 

g) Calculate 𝑬(𝑿), 𝑬(𝑿𝟐) and the variance of X. 

𝐸(𝑋) =∑𝑥𝑖 ∙ 𝑝𝑖 = 𝑥1 ∙ 𝑝1 + 𝑥2 ∙ 𝑝2 + 𝑥3 ∙ 𝑝3 

                         = (−5) ∙ (
1

5
) + (1) ∙ (

2

5
) + 0 ∙ (

2

5
) = −

3

5
 

 

𝐸(𝑋2) = ∑𝑥𝑖
2 ∙ 𝑝𝑖 = 𝑥1

2 ∙ 𝑝1 + 𝑥2
2 ∙ 𝑝2 + 𝑥3

2 ∙ 𝑝3 

                         = (−5)2 ∙ (
1

5
) + (1)2 ∙ (

2

5
) + 02 ∙ (

2

5
) =

27

5
 

 

𝑉𝑎𝑟(𝑋) = E(X2) − [𝐸(𝑋)]2 =
27

5
− (−

3

5
)
2

=
126

25
 


