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U.G. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations

Mathematics 

Allied – CODING THEORY 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is meant by binary code? 

 D¸Ö¨¦ SÔ±k GßÓõÀ GßÚ? 

2. Define the hamming weight. 

 ÷íª[ Gøhø¯ Áøμ¯Ö. 

3. Define Linear code. 

 ÷|›¯À SÔ±k Áøμ¯Ö& 

4. List the elements of the linear code S  where 

 111,011,010S . 

  111,011,010S  –US S ß ÷|›¯À SÔ±miß 

TÖPøÍ¨ £mi¯¼kP. 

5. Let 7n  and 3d , find C  

 7n  ©ØÖ® 3d  GÛÀ C –ø¯U PõsP. 

Sub. Code 

4BMAA4 
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6. State the singleton bound. 

 uÛzu ö£õ¸ÐUPõÚ GÀø»ø¯U TÖP. 

7. Find the sum and the product of the following pairs of 

polynomials over K . 

     2765 1; xxhxxxxf  43 xx  . 

 RÌUPõq® K –ø¯ ö£õÖzu £À¾Ö¨¦U ÷PõøÁPÎß 

TkuÀ ©ØÖ® ö£¸UPø»U PõsP 

     2765 1; xxhxxxxf  43 xx  . 

8. Define cyclic code. 

 ÁmhU SÔ±k Áøμ¯Ö. 

9. Show that   31 xxxf   is irreducible over K . 

   31 xxxf  –ø¯ K –ø¯ ö£õÖzx £SUP �i¯õx GÚ 

{ÖÂ. 

10. Write a short note on BCH codes. 

 BCH SÔ±kPøÍ¨ £ØÔ ]Ö SÔ¨¦PøÍ GÊxP. 

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Let 1011010v  and 0000010w . Find  wv,97. . 

   1011010v  ©ØÖ® 0000010w  GÛÀ  wv,97. –

ø¯U PõsP. 

Or 
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 (b) Compute the weight of each of the following words 
and the distance between each pair of them : 

   10010101 v , 01101012 v , 00111103 v  and 

324 vvv  . 

   RÌUPõq® ÁõºzøuPÎß Gøh ©ØÖ® JÆöÁõ¸ 
ÁõºzøuPÐUS® Cøh÷¯¯õÚ yμzøuU PõsP  

    10010101 v , 01101012 v , 00111103 v  ©ØÖ® 

324 vvv  . 

12. (a) Let  10110,00011,11111,01010,10101S  find 

the dual code C  for each of the codes SC  . 

    10110,00011,11111,01010,10101S  GÛÀ 

SC   GßÓ JÆöÁõ¸ SÔ±kPÎß C¸ø©U 

SÔ±k C  ø¯U PõsP. 

Or 

 (b) Find a parity-check matrix for the code 
 011,010,001,000C .  

    011,010,001,000C  GßÓ SÔ±miØS J¸ 
÷£›mi ÷\õuøÚ Aoø¯U PõsP. 

13. (a) Write a short notes on the Read-Muller code. Also, 
find the generator matrix  3,2G . 

   Ÿk – �À»º SÔ±kPøÍ¨ £ØÔ ]Ö SÔ¨¦PÒ 
GÊxP. ÷©¾®  3,2G –ß Ao E¸ÁõUPzøuU 
PõsP. 

Or 

 (b) Compute 
i

H4  for 4,3,2,1i  where 










11

11
H . 

   










11

11
H  GÛÀ, 4,3,2,1i  –US i

H4  ø¯U 

PõsP. 
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14. (a) If       xhxgxf mod  then prove that 

          xhxpxgxpxf mod . 

         xhxgxf mod  GÛÀ, 

             xhxpxgxpxf mod  GÚ {ÖÄP. 

Or 

 (b) Show that the Galoy code 23C  is equivalent to a 

linear cyclic code. 

   ÷|›¯À ÁmhU SÔ±hõÚx íõ»õ´ SÔ±k 23C –US 

\©©õÚøÁ GÚ {ÖÄP. 

15. (a) Define multiplication in 4K modulo   41 xxxh  . 

Calculate the product   

  (i)   10110011  

  (ii)   10011110 .  

   4K  modulo   41 xxxh  –ß ö£¸UPø» Áøμ¯Ö. 

   (i)   10110011 ,  

   (ii)   10011110  ß ö£¸UPø»U PõsP.  

Or 

 (b) Show that the columns of the parity check matrix of 

15C  are Linearly Independence. 

   15C  –ß ÷£›mi ÷\õuøÚ Ao°ß {μÀPÒ, J¸ £i 

\õμõUPn® GÚ {ÖÄP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Suppose 90.0P , 2M , 3n  and  111,000C  for 

each v  in C , compute  vCP , . 

 (a) 000v  

 (b) 111v . 

 90.0P , 2M , 3n  ©ØÖ®  111,000C  GßP. 

÷©¾® JÆöÁõ¸ v  –²®C –°À EÒÍx GÛÀ  vCP , –
ø¯U PõsP. 

 (A) 000v  

 (B) 111v . 

17. (a) Find the distance of the linear code with the given 

generator matrix 





















1101000

1010100

0110010

1110001

G . 

 (b) List the cosets of the Linear code having the given 

generator matrix 


















110001

011100

000111

G . 

 (A) 





















1101000

1010100

0110010

1110001

G  GßÓ E¸ÁõUP¨£mh 

Ao°ß ÷|›¯À SÔ±miß yμzøuU PõsP. 

 (B) 


















110001

011100

000111

G  GßÓ E¸ÁõUP¨£mh 

Aoø¯U öPõskÒÍ ÷|›¯À SÔ±miß Cøn 
Pn[PøÍU PõsP. 
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18. (a) Show that for 12  rn , rnn
2

10


















. 

 (b) For any  dkn ,,  linear code, prove that knd 1 . 

(A) 12  rn  GÛÀ rnn
2

10


















 GÚ {ÖÄP. 

 (B)  dkn ,,  Gß£øÁ ÷|›¯À SÔ±k GÛÀ knd 1  

GÚ {ÖÄP. 

19. (a) Prove that every cyclic code contains a unique 

idempotent polynomial which generates the code. 

 (b) If C  is a linear cyclic code of length n  and 

dimension k  with generator  xg  and if 

   xhxgxn 1  then prove that C  is a cyclic code 

of dimension kn   with generator  1xhxk . 

 (A) JÆöÁõ¸ ÁmhU SÔ±k® ußøÚ E¸ÁõUS® J¸ 
ußÚhUP £À¾Ö¨¦U ÷PõøÁø¯ EÒÍhUQ¯x GÚ 
{ÖÄP. 

 (B) C  Gß£x n  }Í�®, k  £›©õn�®,  xg  GßÓ 

E¸ÁõUQø¯U öPõskÒÍ ÷|›¯À ÁmhU SÔ±k 

BS® ©ØÖ®    xhxgxn 1   GÛÀ, C  Gß£x 

kn   £›©õn�®,  1xhxk  E¸ÁõUQø¯²® 

öPõsh ÁmhU SÔ±k GÚ {ÖÂ. 

20. Let 0  be an element of  rGF 2 . Let  xm  be the 

minimal polynomial of  . Then, prove the following : 

 (a)  xm  is irreducible over K  

 (b) If  xf  is any polynomial over K  such that   0f , 

then  xm  is a factor of  xf . 

 (c) the minimal polynomial is unique and 

 (d) the minimal polynomial  xm  is a factor of 121 
r

x   
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 0  ø¯  rGF 2 –CÀ J¸ EÖ¨£õS® ©ØÖ®  xm –ø¯ 

 –Âß «a]Ö £À¾Ö¨¦U ÷PõøÁ¯õPÄ® öPõÒP. 
RÌUPshÁØøÓ {ÖÄP. 

 (A)  xm &ø¯ K &ø¯ ö£õÖzx £SUP �i¯õx 

 (B)  xf  BÚx   0f , Gß£x ÷£õÀ K  –ø¯ ö£õÖzx 

J¸ £À¾Ö¨¦U ÷PõøÁ GÛÀ  xm  Gß£x  xf –

US J¸ Põμo BS®. 

 (C) «a]Ö £À¾Ö¨¦U ÷PõøÁ J¸ ußø© Áõ´¢ux. 

 (D) «a]Ö £À¾Ö¨¦U ÷PõøÁ  xm  Gß£x 121 
r

x –ß 

J¸ Põμo BS® GÚU PõmkP. 

 

 

 

———————— 


