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A random variable X follows Poisson distribution with parameter 𝜆 

X~ poissn(λ) 

The pmf of the random variable X is given by 

f x =  
e−λ  λx  

 x!
 , x = 0(1)∞ 

1. If    43  XPXP  for a Poisson random variable X, then find  

 (i) the mean of the distribution, (ii) P(X=0), (iii)  31  XP . 

Solution:  

    43  XPXP   

 ⇒  
e−λ  λ3  

 3!
=  

e−λ  λ4  

 4!
 

 ⇒   λ = 4 

 

 𝑖   So the mean of the distribution is 4. 

(𝑖𝑖)  P(X=0) = 
e−4  40  

 0!
=  e−4 

(iii)  31  XP  = 
e−4  41  

 1!
+  

e−4  42  

 2!
+  

e−4  43  

 3!
=  

68

3e4 

 

 



 

2. If a random variable X follows Poisson distribution satisfying  

P(X=0)=P(X=1), determine the value of  3|1  XXP  and 

expectation of X. 

Solution: 

 f x =  
e−λ  λx  

 x!
 

         P(X=0)=P(X=1) 

 ⇒
e−λ  λ0  

 0!
=

e−λ  λ1  

 1!
  

          ⇒  𝜆 = 1 

  𝑃( 𝑋 > 1 𝐼 𝑋 < 3) 

        =  
𝑃 (1<𝑋<3)

𝑃(𝑋<3)
  

 =  
𝑃 (𝑋=2)

𝑃(𝑋<3)
 

  = 

1

2
5  

2

=  
1

5
 

          

3. A discrete random variable X follows Poisson distribution, find the 

values of  

 (i) P(X=at most1), (ii) P(X>1|X>0). [Given E(X)=2.5 and 

082.05.2 e ] 



Solution: 

 (i) P(X=at most1) = P ( X=0) + P(X=1) 

        = 
𝑒−2.5

0!
+

𝑒−2.5∗2.5

1!
 

                                         = 0.287 

          (ii) P(X>1|X>0) = 
𝑃(𝑋>1)

𝑃(𝑋>0)
 = 

1−(𝑓 0 + 𝑓 1 )

1−𝑓(0)
 

                                     =  
0.713

0.918
 = 0.7767 

4. Show that the function 

     
 










 



othewise

xm
xe

me

xf m

xm

,0

,...,2,1,0,
!.1  

 represents a p.m.f. 

Solution: 

 𝑓 𝑥 =
𝑒−𝑚𝑚𝑥

 1−𝑒−𝑚  𝑥!
 , 𝑥 = 1(1)∞ 

          𝑒−𝑚 > 0  , 𝑚𝑥 > 0  𝑠𝑖𝑛𝑐𝑒 0 < 𝑚 < ∞, 𝑥! > 0 𝑠𝑖𝑛𝑐𝑒 𝑥 > 0 

          So 𝑓 𝑥 > 0 

  

 𝑓 𝑥 = 1 

∞

𝑥=1

 

 

 



 

=   
𝑒−𝑚𝑚𝑥

 1 − 𝑒−𝑚 𝑥!
 

∞

𝑥=1

 

=
𝑒−𝑚

 1 − 𝑒−𝑚 
  

𝑚𝑥

𝑥!
 

∞

𝑥=1

 

=
𝑒−𝑚

 1 − 𝑒−𝑚 
  𝑒𝑚 − 1 =  1 

          Hence f(x) satisfies both the conditions of a pmf. 

5. Determine f(x), the p.m.f., from     ,..3,2,1,1  xxf
x

xf
 , where f(x) is 

non-zero for non-negative integral values of the random variable x. 

Find also the probability that X is greater than zero. 

Solution: 

 𝑓 𝑥 =  
𝜆

𝑥
 𝑓(𝑥 − 1) 

𝑓 𝑥 =  
𝜆

𝑥
 

𝜆

(𝑥 − 1)
𝑓(𝑥 − 2) 

𝑓 𝑥 =  
𝜆

𝑥
 

𝜆

 𝑥 − 1 

𝜆

 𝑥 − 2 
𝑓(𝑥 − 3) 

 . 

 . 

 . 

 . 



 𝑓 𝑥 =  
𝜆

𝑥
 

𝜆

 𝑥−1 

𝜆

 𝑥−2 

𝜆

 𝑥−3 
… . .

𝜆

 𝑥−(𝑥−1) 
𝑓(𝑥 − 𝑥)  

   𝑓 𝑥 = 1

∞

𝑥=1

 

 ⇒   𝑓 𝑥 = 1  ⇒ 

∞

𝑥=1

 
𝜆𝑥

𝑥!

∞

𝑥=1

 𝑓 0 = 1 

⇒ 𝑓 0  
𝜆𝑥

𝑥!

∞

𝑥=1

= 1 

          ⇒  𝑓 0 =  
1

(1− 𝑒𝜆 )
 

 So 𝑓 𝑥 =  
1

(1− 𝑒𝜆 )

𝜆𝑥

𝑥 !
,         𝑥 = 1(1)∞ 
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