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 ANSWER ANY FIVE FULL QUESTIONS MARKS OBE 
   CO RBT 
1 For the channel diagram given in Fig.  Q1, calculate 𝐻(𝑋), 𝐻(𝑌), 𝐻(𝑋, 𝑌),

𝐻(𝑋|𝑌), 𝐻(𝑌|𝑋) and 𝐼(𝑋, 𝑌). (Assume 𝑝(𝑥1) = 𝑝(𝑥2) = 𝑝(𝑥3)) 
  

 
   Fig. Q1. Channel diagram 

[10] C504.3 L3 

2 Derive an expression for the channel capacity of a binary symmetric channel. [10] C504.3 L3 

3 Show that Mutual information is always non negative. [10] C504.3 L1 
 Prove that 𝐼(𝑋; 𝑌) = 𝐻(𝑌) − 𝐻(𝑌|𝑋) 

 
 

4 Consider the (3, 1, 2) convolutional code with 𝑔(1) = (110),  𝑔(2) =
(111) 𝑎𝑛𝑑 𝑔(3) = (101).   

[10] C504.5 L2 

 Draw the encoder circuit.  
 Obtain the generator Matrix.  

 
 

5 Consider the (3, 1, 2) convolutional code with 𝑔(1) = (110), 𝑔(2) = (111)  

and 𝑔(3) = (101),  Encode the message 𝑑 = 1011 using, 

[10] C504.5 L2 

 Time domain approach and Transform domain approach.  
 

6 Consider the binary convolution encoder shown in Fig. Q6. Encode the 
message D=101 using code tree. 

 
 Fig. Q6. Convolutional Encoder  
 

[10] C504.5 L3 

7 Find the capacity of the discrete channel shown in Fig. Q7 using Muroga’s 
theorem. 
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   Fig. Q7. Channel diagram 
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 ANSWER ANY FIVE FULL QUESTIONS MARKS OBE 
   CO RBT 
1 For the channel diagram given in Fig.  Q1, calculate 𝐻(𝑋), 𝐻(𝑌), 𝐻(𝑋, 𝑌),

𝐻(𝑋|𝑌), 𝐻(𝑌|𝑋) and 𝐼(𝑋, 𝑌). (Assume 𝑝(𝑥1) = 𝑝(𝑥2) = 𝑝(𝑥3)) 
  

 
   Fig. Q1. Channel diagram 

[10] C504.3 L3 

 𝐻(𝑋) = 1.5849 𝑏𝑖𝑡𝑠/𝑠𝑦𝑚 1   

 𝐻(𝑌) = 1.5709 𝑏𝑖𝑡𝑠/𝑠𝑦𝑚 1   

 𝐻(𝑋, 𝑌) = 2.374 𝑏𝑖𝑡𝑠/𝑠𝑦𝑚 2   

 𝐻(𝑌|𝑋) = 0.7891 𝑏𝑖𝑡𝑠/𝑠𝑦𝑚 2   

 𝐻(𝑋|𝑌) = 0.8031 𝑏𝑖𝑡𝑠/𝑠𝑦𝑚 2   

 𝐼(𝑋; 𝑌) = 0.7818 𝑏𝑖𝑡𝑠/𝑠𝑦𝑚 2   

     
2 Derive an expression for the channel capacity of a binary symmetric channel. [10] C504.3 L3 

 Derivation for C 

𝐶 = (1 − (𝑝𝑙𝑜𝑔2
1

𝑝
+  𝑞𝑙𝑜𝑔2

1

𝑞
)) bits/sec 

10   

     

3 Show that Mutual information is always non negative. [10] C504.3 L1 
 Prove that 𝐼(𝑋; 𝑌) = 𝐻(𝑌) − 𝐻(𝑌|𝑋)  
 Proof for 𝑰(𝑿; 𝒀) ≥ 𝟎 5   

 Proof for 𝑰(𝑿; 𝒀) = 𝑯(𝒀) − 𝑯(𝒀|𝑿) 5   

     
4 Consider the (3, 1, 2) convolutional code with 𝑔(1) = (110),  𝑔(2) =

(111) 𝑎𝑛𝑑 𝑔(3) = (101). 

[10] C504.5 L2 

 Draw the encoder circuit.  
 Obtain the generator Matrix.  
 Encoder circuit 5   

 Generator matrix [𝑮]𝑳𝐗𝒏(𝑳+𝒎) 5   

     
5 Consider the (3, 1, 2) convolutional code with 𝑔(1) = (110), 𝑔(2) = (111)  

and 𝑔(3) = (101),  Encode the message 𝑑 = 1011 using, 

[10] C504.5 L2 

 Time domain approach and Transform domain approach.  
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 Obtaining 𝑪 = [𝟏𝟏𝟏 𝟏𝟏𝟎 𝟏𝟎𝟎 𝟎𝟎𝟏 𝟏𝟎𝟏 𝟎𝟏𝟏] 5   

 Obtaining 𝑪(𝒙) = 𝟏 + 𝒙 + 𝒙𝟐 + 𝒙𝟑 + 𝒙𝟒 + 𝒙𝟔 + 𝒙𝟏𝟏 + 𝒙𝟏𝟐 + 𝒙𝟏𝟒 + 𝒙𝟏𝟔 + 𝒙𝟏𝟕 5   

     
6 Consider the binary convolution encoder shown in Fig. Q6. Encode the 

message D=101 using code tree. 

 
Fig. Q6. Convolutional Encoder 

[10] C504.5 L3 

 Drawing the code tree using either state transition table or state diagram 5   

 Obtaining 𝑪 = [𝟏𝟏 𝟏𝟎 𝟎𝟎 𝟏𝟎 𝟏𝟏] 5   

     
7 Find the capacity of the discrete channel shown in Fig. Q7 using Muroga’s 

theorem. 

    
Fig. Q7. Channel diagram 

[10] C504.3 L1 

 Channel capacity using Muroga’s theorem is given by 

𝑪 =  ∑ 𝐥𝐨𝐠𝟐(𝟐−𝑸𝒊)

𝒎

𝒊=𝟏

 𝒃𝒊𝒕𝒔/𝒔𝒆𝒄 

1   

 Obtaining 𝑪 = 𝟎. 𝟑𝟓𝟗 𝒃𝒊𝒕𝒔/𝒔𝒆𝒄 9   
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