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Anna University Exams April / May 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 6th Semester BE/BTECH 

IT6002 - INFORMATION THEORY AND CODING TECHNIQUES 
Note : Practice Similar Problem also  

Unit – I-V 
1. Explain Huffman encoding algorithm 
2. Apply Huffman coding procedure to following massage ensemble and determine Average length of 

encoded message also. Determine the coding efficiency. Use coding alphabet D=4.there are 10 
symbols. X = [x1, x2, x3……x10] P[X] = [0.18,.0.17,0.16,0.15,0.1,0.08,0.05, 0.05,0.04,0.2] 

3. Consider that two sources S1 and S2 emit message x1, x2, x3 and y1, y2,y3 with joint probability P(X,Y) 

as shown in the matrix form P= 

𝟑/𝟒𝟎 𝟏/𝟒𝟎 𝟏/𝟒𝟎
𝟏/𝟐𝟎 𝟑/𝟐𝟎 𝟏/𝟐𝟎
𝟏/𝟖 𝟏/𝟖 𝟑/𝟖

 Calculate the entropies H(X), H(Y), H(X/Y), and 

H (Y/X) 
4. A discrete memory less source X has five symbols x1,x2,x3,x4 and x5 with probabilities p(x1) – 0.4, 

p(x2) = 0.19, p(x3) = 0.16, p(x4) = 0.15 and p(x5) = 0.1 (i) Construct a Shannon – Fano code for X,and 
Calculate the efficiency of the code (ii) Repeat for the Huffman code and Compare the results 

5. Consider the following binary sequences 111010011000101110100.Use the Lempel – Ziv algorithm to 
encode this sequence. Assume that the binary symbols 1 and 0 are already in the code book 

6. How will you calculate channel capacity? (A) Write channel coding theorem and channel capacity 
theorem (B) Calculate the entropy for the given sample data AAABBBCCD (C) Prove Shannon 
information capacity theorem 

7. Discuss (A) Binary Communication channel (b) Binary Symmetric channel 
8. With the block diagram explain DPCM system. Compare DPCM with PCM & DM systems. 
9. Explain delta modulation with examples 
10. Explain sub-band adaptive differential pulse code modulation 
11. Explain adaptive quantization and prediction with backward estimation in ADPCM system with block 

Diagram 
12. What is modulation? Explain how the adaptive delta modulator works with different algorithms? 

Compare delta modulation with adaptive delta modulation. 
13. Construct a convolution encoder for the following specifications : rate efficiency 1/2, constraint 

length 3, the connections from the shift register to modulo-2 adder are described by the following 
equations, g 1 (x) = 1 + x + x 2 , g 2 (x) = 1 + x 2 . Determine the output codeword for the message 
[10011]. 

14. How is dfree determine using Trellis algorithm? Explain. 
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15. Consider a hamming code C which is determined by the parity check matrix 

 
Show that the two vectors C1= (0010011) and C2 = (0001111) are code words of C and Calculate the 
hamming distance between them (ii) Assume that a code word C was transmitted and that a vector r = c 
+ e is received. Show that the syndrome S = r. H T only depends on error vector e. (4) (iii) Calculate the 
syndromes for all possible error vectors e with Hamming weight <=1 and list them in a table. How can 
this be used to correct a single bit error in an arbitrary position? (iii) What is the length and the dimension 
K of the code? Why can the min Hamming distance dmin not be larger than three? 
16. Consider the generator of a (7,4) cyclic code by generator polynomial g(x) – 1+x+x3.Calculate the code 

word for the message sequence 1001 and Construct systematic generator matrix G. 
17. Draw the diagram of encoder and syndrome calculator generated by polynomial g(x)? 
18. Construct a convolution encoder for the following specifications: rate efficiency =1/2  

Constraint length =4.the connections from the shift to modulo 2 adders are described by following 
equations g1(x) = 1+x, g2(x) = x Determine the output codeword for the input message [1110] 

19. A convolution encoder is defined by the following generator polynomials: g0(x) = 1+x+x2+x3+x4, g1(x) 
= 1+x+x3+x4, g2(x) = 1+x2+x4 (i) What is the constraint length of this code? (ii) How many states are 
in the trellis diagram of this code (iii) What is the code rate of this code? 

20. Explain the working of JPEG encoder and decoder, with a block diagram. 
21. Consider the generation of a (7,4) cyclic code by the generator polynomial g(x) = 1 +x + x 3 .(a) 

Calculate the code word for the message sequence [1001] and construct systematic generator matrix 
G.(b) Draw the diagram of encoder and syndrome calculator generated by the polynomial 

22. Explain syndrome and its properties and explain syndrome decoding in linear block codes with 
example. 

23. Explain in detail, Cyclic codes 
24. Explain in detail, Adaptive Huffman coding, with the help of an example.  
25. Compare arithmetic coding algorithm with Huffman coding 
26. Explain Linear predictive coding 
27. Write short notes on H.261 video compression standard 
28. Explain the encoding procedure of I,P and B frames in video encoding with suitable diagrams. 
29. Explain the encoding procedure of I,P and B frames in video compression techniques, State intended 

application of the following video coding standard MPEG -1 , MPEG -2, MPEG -3 , MPEG -4 
30. Explain (a) MPEG audio coders (b) DOLPY audio coders. 
31. Expalin the MPEG compression techniques 
32. Explain the various versions of Dolby ACs stating its merits and demerits, With neat illustrations 
33. Explain in detail, Turbo codes and their uses 

 
All the Best for Exams 
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