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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Mathematics 

Allied – CODING THEORY 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define block code and length of code. 

 öuõS¨¦ SÔ±k ©ØÖ® SÔ±miß }Ízøu Áøµ¯Ö. 

2. Define Hamming distance. 

 íõª[ yµ® – Áøµ¯Ö. 

3. Define the basis of a linear code. 

 J¸£i SÔ±miß AiUPnzøu Áøµ¯Ö. 

4. If }111,000{C , show that C  is linear code. 

 }111,000{C  GÛÀ C  J¸£i SÔ±k GÚ PõmkP. 

5. Find the number of words of length n  and weight t . 

 }Í® n  ©ØÖ® Gøh t  Eøh¯ ÁõºzøuPÎß GsoUøP 
PõsP. 

6. Define perfect code. 

 ö\ÆÂ¯ SÔ±møh Áøµ¯Ö. 
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7. Show that }011,101,110,000{  is a linear cyclic code. 

 }011,101,110,000{  J¸ J¸£i \UPµU SÔ±k GÚ PõmkP. 

8. State division algorithm. 

 ÁSzuÀ ö\¯À•øÓø¯ TÖ. 

9. Define a BCH code. 

 BCH SÔ±møh Áøµ¯Ö. 

10. Define irreducible polynomial. 

 £SUP •i¯õ £À¾Ö¨¦ ÷PõøÁø¯ Áøµ¯Ö. 

 Part B  (5  5 = 25) 

Answer all questions. 

11. (a) Explain maximum likelihood decoding MLD. 

  «¨ö£¸ {PÇzuUP SÔ±k Â»UPøÍ ÂÍUSP. 

Or 

 (b) If }110,101,001{C , find which error pattern C  

does not detect. 

  }110,101,001{C  GÛÀ G¢u ¤øÇ ÁiÁzøu C  Põn 

C¯»õx GÚ PõsP. 

12. (a) Find a C  basis for 

  }11010,01011,10110,11101{,  SSC . 

  }11010,01011,10110,11101{S ,  SC  GÛÀ  

C –°ß AiUPn® PõsP. 

Or 

 (b) Explain line algorithm of finding a basis for code 

 SC . 

   SC  GÝ® SÔ±miß AiUPn® Põq® 
ö\¯À•øÓø¯ ÂÍUSP. 
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13. (a) Does there exists a linear code of length 9n , 

dimension 2k  and distance 5d ?  Justify. 

  }Í® 9n , £›©õn® 2k  ©ØÖ® yµ® 5d  
GÝ©õÖ J¸£i SÔ±k EÒÍuõ? £vÀ {¯õ¯¨£kzx. 

Or 

 (b) Explain Hamming codes. 

  íõª[ SÔ±møh ÂÍUSP. 

14. (a) If 31)(,7 xxxgn  , find the parity check 

matrix H . 

  31)(,7 xxxgn   GÛÀ £õ›mi ÷\õuøÚ Ao H  

PõsP. 

Or 

 (b) With usual notations prove 

  2)1(12 snr xxsn  . 

  ÁÇUP©õÚ SÔ±kPÎß £i {ÖÄP. 

  2)1(12 snr xxsn  . 

15. (a) Explain BCH code. 

  BCH SÔ±møh ÂÍUSP. 

Or 

 (b) Prove that the generator of a cyclic Hamming code 

of length 12 r  is the primitive polynomial of degree 

r . 

  \UPµ íõª[ SÔ±k (}Í® 12 r )–ß E¸ÁõUQ £i r  
Eøh¯ öuõhUP {» £À¾Ö¨¦ ÷PõøÁ GÚ {ÖÄP. 



A–8956 

  

  
4

sp5 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that the code C  of distance d  will detect all now-

zero error patterns of weight 1 d . 

 §ä¯©ØÓ ¤øÇÁiÁzvß Gøh 1 d  GÝ©õÖ Aø©Áøu 
yµ®d   Eøh¯ SÔ±k C  BÀ Põn C¯¾® GÚ {ÖÄP. 

17. If NKCSSC , , prove that nCC  dimdim . 

 NKCSSC ,  GÛÀ nCC  dimdim   GÚ {ÖÄP. 

18. State and prove Gilbert – Varshamov bound theorem. 

 QÀ£ºm–Áºåõ÷©õ Áµ®¦ ÷uØÓzøu TÔ {ÖÄP. 

19. Let C  be a linear cyclic code of length n .  Prove that 

)(xg  is a generator of C  )(xg  divides nx1 . 

 C  Gß£x n  }Í•øh¯ J¸£i \UPµU SÔ±k GßP )(xg  

BÚx C –ß E¸ÁõUS  nx1 –I )(xg  ÁSUS® GÚ 

{ÖÄP. 

20. Explain the decoding scheme for 2 error correcting BCH 

code. 

 C¸ ¤øÇ v¸zu® ö\´²® BCH SÔ±miØUPõÚ SÔ}UPÀ 
ö\¯À•øÓø¯ ÂÍUSP. 
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