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1. Answer any two of the following questions:               𝟐 × 𝟐
  

a) For an equipment, the reliability per 100 hours of operation has been estimated to be 0.999.       

Calculate the failure rate of the equipment. 

b) What do you mean by prefix-free encoding? What is the importance of this encoding? 

c) Write the extremal property of Entropy function. 

d) What are the differences between the reliability of a device and a system of components? 

2. Answer any four of the following questions:               𝟐 × 𝟖 

a) State Euler-Lagrange equation. Find the least value of ∫
1

𝑦
[1 + (

𝑑𝑦

𝑑𝑥
)2]1/2𝐵

𝐴
dx where 𝐴 is      

(−1, 1) and 𝐵 is (1,1).                                                                                                                    2 + 6 

b) If 𝐻 denote the entropy function, then prove that 𝐻(𝑞1, 𝑞2, … , 𝑞𝑛−1, 𝑝1, … , 𝑝𝑚) =      

𝐻(𝑞1, 𝑞2, … , 𝑞𝑛−1) + 𝑞𝑛𝐻 (
𝑝1

𝑞𝑛
,

𝑝2

𝑞𝑛
, … ,

𝑝𝑚

𝑞𝑛
) where  𝑞𝑛 =       ∑ 𝑝𝑖

𝑚
𝑖=1 .           8 

c) (i) In a system, there are n number of components connected in parallel with reliability          

𝑅𝑖(𝑡);  𝑖 =  1, 2, … , 𝑛. Find the reliability of the system. If 𝑅1(𝑡) =  𝑅2(𝑡) =  ⋯  = 𝑅𝑛(𝑡)  =  𝑒𝜆𝑡, 

then what will be the expression of system reliability?  

(ii) Define system Reliability. Find the reliability of a system with two components of which one      

is a stand-by. The components are connected in parallel.                          4 + 4 

d) Define marginal and conditional entropies. A transmitter has a character consisting of five   

letters (𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑥5) and the receiver has a character consisting of four letters  (𝑦1, 𝑦2, 𝑦3,

𝑦4). The joint probability for the communication is given below: 

𝑃(𝑥𝑖, 𝑦𝑗)  𝑦1  𝑦2  𝑦3  𝑦4 

𝑥1  0.25  0  0  0 

𝑥2  0.10  0.30  0  0 

𝑥3  0  0.05  0.10  0 

𝑥4  0  0  0.05  0.10 

𝑥5  0  0  0.05  0 

Determine 𝐻(𝑋), 𝐻(𝑌), 𝐻(𝑋, 𝑌) and 𝐻(𝑌 = 𝑋).             8 

                       

 


