
→  ℝ

 

 

 

 

 

 



 

 

F(x)  =  P(X ≤ x)  =  ∑ 𝑓(𝑦)

𝑦≤𝑥

 

 ≥

 ≤ ≤

 ∑ 𝑓(𝑥)  =  1.𝑥

 







≤

μ =  E(X)  =  ∑ 𝑥f(𝑥)𝑥



σ2. 

σ ∑ (𝑥 − 𝜇)2𝑓(𝑥)𝑥

σ2 ∑ 𝑥2𝑓(𝑥)  −  𝜇2
𝑥

σ2 = 𝐸[(𝑋 − 𝜇)2]  =  𝐸[(𝑋 − 𝜇) (𝑋 − 𝜇)]  =  𝐸[(X2 − 2𝑋𝜇 + 𝜇2)  =  E(X) -2𝜇2 + 𝜇2

=  E(X2 ) - 𝜇2                                                                                                                           

σ = √𝑉𝑎𝑟(𝑥)



 

 

∫xf(x)dx=1  
 

(3)          

≤ ≤

P(X∈A)=∫Af(x)dx  or  ≤ ≤ ∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎
 

 

≥

.   

 

{ 2𝑒−2𝑥        𝑥 >  0
          0               𝑥 ≤  0            

≤ ≤ 3.  

∫ 2𝑒−2𝑥𝑑𝑥 =  𝑒−2 − 𝑒−6
3

1

=  0.133



≥

∫ 2𝑒−2𝑥𝑑𝑥 =  𝑒−1
∞

0.5

=  0.368

≤ x) = ∫ 𝑓(𝑥)𝑑𝑥 
𝑥

−∞
 ≤ ≤

{
∫ 2𝑒−2𝑡𝑑𝑡 =  1 −  𝑒−2𝑥𝑥

0
       𝑥 >  0

                     
0                                      𝑥 ≤  0 

≤

∫ 𝑥 𝑓(𝑥) 𝑑𝑥
∞

−∞



 ≥

 ∑ ∑ 𝑓(𝑥, 𝑦)  =  1𝑦𝑥

 𝑃(𝑋 = 𝑥, 𝑌 = 𝑦)  =  𝑓(𝑥, 𝑦)

 P[(x, y)  ∈  A]  =  ∑ ∑ 𝑓(𝑥, 𝑦)𝐴

f(x1, x2)  =
( 2

𝑥1
) ( 1

𝑥2
) ( 2

2−𝑥1−𝑥2
)

(5
2
)

 

g(x)  =  ∑ 𝑓(𝑥, 𝑦)𝑦 h(y)  =  ∑ 𝑓(𝑥, 𝑦)𝑥



 ≥

 ∫ ∫ 𝑓(𝑥, 𝑦) 𝑑𝑥 𝑑𝑦 =  1
∞

−∞

∞

−∞

 P[(x, y)  ∈  A]  =  ∫ ∫ 𝑓(𝑥, 𝑦) 𝑑𝑥 𝑑𝑦

𝑔(𝑥)  =  ∫ 𝑓(𝑥, 𝑦)
∞

−∞
𝑑𝑦 ℎ(𝑦)  =  ∫ 𝑓(𝑥, 𝑦)

∞

−∞
𝑑𝑥

 



In order to calculate the marginal pdf of X, we need to integrate the joint pdf f(x,y) over 0 < y <1. We 

get: 

 

g(x)=  ∫ 4xydy
1

0
  = 4x [

y2

2
]

y=0

y=1

  = 2x,                0<x<1 

 

In order to calculate the marginal pdf. of Y, we need to integrate the joint pdf f(x,y) over 0 < x <1. We 

get: 

 

h(y)= ∫ 4xydx
1

0
 = 4y [

x2

2
]

x=0

x=1

   = 2y ,  0<y<1 

f(y|x)  =  
f(x,y)

g(x)

f(x|y)  =  
f(x,y)

h(y)

f(y|x)  =  
f(x,y)

g(x)
 =  

4xy

2x
 =  2y

f(x|y)  =  
f(x,y)

h(y)
 =  

4xy

2y
 =  2x



σ

ρ σ σ σ

 -1 ≤  ρxy  ≤  1

https://en.wikipedia.org/wiki/Correlation_and_dependence

