
 

 

Answer on Question #46250 – Math – Statistics and Probability 

Question. The joint probability function of two discrete variables 𝑋 and 𝑌 is given by 

 𝑓(𝑥, 𝑦) = 𝑐(2𝑥 + 𝑦), where 𝑥 and 𝑦 can assume all integral values such that 0 ≤ 𝑥 ≤ 2, 0 ≤

𝑦 ≤ 3, and 𝑓(𝑥, 𝑦) = 0 otherwise. Find 

(i) The value of the constant 𝑐 

(ii) 𝑃(𝑋 = 2, 𝑌 = 1) 

(iii) 𝑃(𝑋 ≥ 1, 𝑌 ≤ 2) 

(iv) Marginal probability functions of 𝑋 and 𝑌. Check whether 𝑋 and 𝑌 are independent. 

Solution. 

(i) Use the next property of 𝑓(𝑥, 𝑦): ∑ ∑ 𝑓(𝑖, 𝑗)3
𝑗=0

2
𝑖=0 = 1. We have: 

∑ (𝑓(𝑖, 0) + 𝑓(𝑖, 1) + 𝑓(𝑖, 2) + 𝑓(𝑖, 3))2
𝑖=0 = 𝑓(0, 0) + 𝑓(0, 1) + 𝑓(0, 2) + 𝑓(0, 3) +  

+𝑓(1, 0) + 𝑓(1, 1) + 𝑓(1, 2) + 𝑓(1, 3) + 𝑓(2, 0) + 𝑓(2, 1) + 𝑓(2, 2) + 𝑓(2, 3) =  

= 0 ∙ 𝑐 + 𝑐 + 2𝑐 + 3𝑐 + 2𝑐 + 3𝑐 + 4𝑐 + 5𝑐 + 4𝑐 + 5𝑐 + 6𝑐 + 7𝑐 = 42𝑐 = 1 ⇒ 𝑐 =
1

42
.  

(ii) 𝑓(𝑥, 𝑦) =
1

42
(2𝑥 + 𝑦). 𝑃(𝑋 = 2, 𝑌 = 1) = 𝑓(2, 1) =

1

42
∙ 5 =

5

42
. 

(iii) 𝑃(𝑋 ≥ 1, 𝑌 ≤ 2) = ∑ ∑ 𝑓(𝑖, 𝑗)2
𝑗=0 = ∑ (𝑓(𝑖, 0) + 𝑓(𝑖, 1) + 𝑓(𝑖, 2))2

𝑖=1
2
𝑖=1 = 𝑓(1, 0) +  

      +𝑓(1, 1) + 𝑓(1, 2) + 𝑓(2, 0) + 𝑓(2, 1) + 𝑓(2, 2) =
1

42
(2 + 3 + 4 + 4 + 5 + 6) =

4

7
.  

(iv) 𝑓𝑋(𝑥) = ∑ 𝑓(𝑥, 𝑗)3
𝑗=0 = 𝑓(𝑥, 0) + 𝑓(𝑥, 1) + 𝑓(𝑥, 2) + 𝑓(𝑥, 3) = 

      =
1

42
(2𝑥 + 2𝑥 + 1 + 2𝑥 + 2 + 2𝑥 + 3) =

1

42
(8𝑥 + 6) =

1

21
(4𝑥 + 3), 0 ≤ 𝑥 ≤ 2. 

      𝑓𝑌(𝑦) = ∑ 𝑓(𝑖, 𝑦)2
𝑖=0 = 𝑓(0, 𝑦) + 𝑓(1, 𝑦) + 𝑓(2, 𝑦) =

1

42
(𝑦 + 2 + 𝑦 + 4 + 𝑦) = 

      =
1

42
(3𝑦 + 6) =

1

14
(𝑦 + 2), 0 ≤ 𝑦 ≤ 3.  

Since 𝑓𝑋(𝑥)𝑓𝑌(𝑦) = (
4

21
𝑥 +

1

7
) (

1

14
𝑦 +

1

7
) =

2

147
𝑥𝑦 +

4

147
𝑥 +

1

98
𝑦 +

1

49
≠

1

21
𝑥 +

1

42
𝑦 = 𝑓(𝑥, 𝑦), 

𝑋 and 𝑌 are not independent.  

Answer. 

(i) 𝑐 =
1

42
 

(ii) 𝑃(𝑋 = 2, 𝑌 = 1) =
5

42
 



 

 

(iii) 𝑃(𝑋 ≥ 1, 𝑌 ≤ 2) =
4

7
 

(iv) 𝑓𝑋(𝑥) =
1

21
(4𝑥 + 3), 0 ≤ 𝑥 ≤ 2 

      𝑓𝑌(𝑦) =
1

14
(𝑦 + 2), 0 ≤ 𝑦 ≤ 3. 

     𝑋 and 𝑌 are not independent.  
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