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Q1 (a) Define entropy and also describe its properties.  [2] 
 (b) Show that entropy is bounded as 0 ≤ H(X) ≤ log2K, when K is the no. of symbols. [3] 
    
    
Q2 (a) Explain relative entropy. [2] 
 (b) Prove the give equation for two discrete random variables X and Y,                                  

I(X; Y) = H(X) - H (X|Y). 
[3] 

    
    
Q3 (a) Define Kraft- Mc Millan in-equality. Determine that the codes C1={00, 01, 10, 11} and 

C2={0,100, 110, 111} satisfy Kraft inequality or not. 
[2] 

 (b) Consider a DMS with probabilities 0.37, 0.33, 0.16, 0.07, 0.04, 0.02 and 0.01, 
respectively. Construct Huffman coding for the DMS and find out code efficiency. 

[3] 

    
    
Q4 (a) Explain the prefix coding with suitable example. [2] 
 (b) Consider Lempel Ziv encoding for quaternary data (symbols: 0, 1, 2, 3). Encode the 

following quaternary data: 1 3 3 0 0 2 0 2 1 1 1 3 0 0 0 0 2 2 1 2 2 2 3 3. 
[3] 

    
    
Q5 (a) Describe the properties of a binary symmetric channel and a binary erasure channel.  [2] 
 (b) Evaluate the overall channel capacity of two cascaded connected BSC channels assuming 

that both have the same transition probability diagram with p=0.3 
[3] 

    
    
Q6 (a) Illustrate Shannon’s channel coding theorem. [2] 
 (b) Explain information capacity theorem and discuss Shannon’ limit. [3] 
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