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Part A (10 x 2 =20)

Answer all questions.

What is meant by binary code?
rROILY &MU eremmmed erese ?

Define the hamming weight.

CanLsifk erenL_ew cuenFwim.

Define Linear code.

Crflwed NG euanrwimi-

List the elements of the linear code <S> where
S ={010, 011, 111}.

S=1{010,011,111} -4© (S)ar Cullued GEHu ger

gamsaaril Ll iguwied(Hs.
Let n=7 and d =3, find |C|

n="7 wpmbd d=3 eafllé® |C|—st)u_|é; STEHTS.



10.

11.

State the singleton bound.

safgg QUTHEHSSHTET TOMOEMUIS Fnmis.

Find the sum and the product of the following pairs of

polynomials over K .
flo)=o® + 2 +27; Alx)=1+x% + % + 2.

Epsaramid  K-ew Qummss uveo@imiiiys Gsreneusarfler

B (HH® LHMID CQLHESMES STerTd

Flo)=o® + 6% +27; hlx)=1+x% +x° + 2"

Define cyclic code.

Ul L& DU euemrwm.

Show that f(x)=1+x+x” is irreducible over K .

flx)=1+x+2"-eow K-ow QUmss L@Hs (pqwLTg erer
Blmiedl.

Write a short note on BCH codes.
BCH @luliphsemarts upm dny @hlLsemer er(psg)s.
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(@) Let v=1011010 and w = 0000010 . Find ¢, (v, w).

v=1011010 wHmD w = 0000010 erafléd g (v, w)-

WG &ITEHTE.
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12.

13.

(b)

(a)

(b)

(a)

(b)

Compute the weight of each of the following words
and the distance between each pair of them :

v, =1001010, v, =0110101, wv,=0011110 and
Uy =Uy +0;.

EpsaEramid Ul Fengsaflar erenl.  WOHMID  eelGleur(m
QUM SMBHERSGD QL CUILITET HITSMSE STewTs

v, =1001010, v, =0110101, v, =0011110 wHMD
Uy =Uy + V5.

Let S={10101, 01010,11111, 00011,10110} find
the dual code C* for each of the codes C = <S> )

S ={10101, 01010,11111, 00011, 10110} erafled
C=<S> ey @alGCeurm  @NuGseallar @) mannd
GOSEH C° ows srers.

Or
Find a parity-check matrix for the code
C ={000, 001, 010, 011}.

C ={000, 001, 010,011} e @OS 4DE @

Cufliiy Cargemer jamflepwis sramms.

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

fh - oo @duiGsmer upd An @oHoysEr
aupgis. Coaid  G(2,3)-a1 @l o (harsssmss

&TEHTS.

Or

; 1 1
Compute H,' for i =1, 2,3, 4 where H = L J.

1 1 ;
H:L J aafle, 1=1,2,3,4 -5 H, owus

STETS.

3 A-10158




14.

15.

(a)

(b)

(a)

(b)

If  f(x)=g(x)(modh(x)) then prove that
fle)plx) = glx) plx)(mod Alx)).
f(x)= g(x)(mod (x)) erenfich,

flx)p(x) = glx) p(x)(mod h(x)) erom Biyeys.

Or

Show that the Galoy code C,; is equivalent to a

linear cyclic code.

Crilwe el Ls @iulrerg apmeomi GHuiH Cyy—&@

FLOIDTETENGU 6TEu [Hlmics.

Define multiplication in K*modulo A(x)=1+x+x*.

Calculate the product

() (0011)(1011)

(i) (1110)(1001).

K* modulo h(x)=1+x +x*—ar Qumdsma euemywigy.
()  (0011)(1011),

(i) (1110)(1001) e QuBGs@OSE SrEms.

Or

Show that the columns of the parity check matrix of

C,; are Linearly Independence.

C,; —ar Cuifliiy Camgenem antludler Hlydser, e Uiy

FMIMESHED eTer Hlmie|s.
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16.

17.

Part C (3 x 10 = 30)
Answer any three questions.

Suppose P =0.90, M| =2, n=3 and C= {OOO, 111} for
each v in C, compute ¢,(C, v).

(a) ©v=000

(b) wv=111.

P =0.90, |M| =2, n=3 wppw C= {000, 111} TS
Coaib gaiQaurm v —ub C -1l o ererg erafld ¢p(C, v)-
MWL &HITeWTS.

(=1) v=000

(o) v=111.

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

1 00 011
01 0011
001010
000101
(b) List the cosets of the Linear code having the given
111000

generator matrix G =

= - O

generator matrix G=|0 0 1 1 1 O0].
10 0011
10001 11
(=) G= 0 100110 GTElD 2 (HheUm&GSLILIL L
001 0101
0001 011

samtiuller Crllwed @GN iqear gsmss SraTs.

111000
(&) G=/0 0 1 1 1 0 TGO 2 (HeuMGsLILL L
10 00 11
saflaows Qarar@erer Crlwed @Huilger Genamr

SERTTRIGEN TS & ITGHTS.
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18.

19.

20.

(a) Show that for n=2"-1, @ + @ —9r

(b) For any (n,k, d) linear code, prove that d-1<n-~k.

(=) n=2"-1 eafed [Zj—i—(?)z? orer Hlmieys.

(<=4) (n,k, d) creruenel Cphlwer NG erafled d-1<n-~k
erem Hlmies.

(a) Prove that every cyclic code contains a unique
idempotent polynomial which generates the code.

(b) If C 1is a linear cyclic code of length n and
dimension % with generator g(x) and if

1+x" = g(x)h(x) then prove that C* is a cyclic code
of dimension n -k with generator x* h(x’l).

(=) eealeurm el Ls GHUIHD Satenar 2 (Heumds@Gn 6
SAT_&s UdmiLs Cameneuanul o emerLsdlwgl erer
Hpeys.

(=) C eretug) n Berapd, k  uflorewrap, g(x) TG
o (peurslevwds Gsramparear Crflwed el s @M@
<@n opmnd 1+x" = gx)hlx) ealeo, C* eang
n—k  ufbrewrplb, xkh(xfl) 2 (HEUMEHE @i
Qararr eul L& @GNk erer Hlmied.

Let a#0 be an element of GF( ’). Let m,(x) be the
minimal polynomial of «. Then, prove the following :

(@) m,(x) is irreducible over K

by Iff (x) is any polynomial over K such that f (a) =0,
then m,(x) is a factor of f(x).

(¢) the minimal polynomial is unique and

(d) the minimal polynomial m, (x) is a factor of 1+ x%
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a#0 ew GF(Z’)—@@'D S emliur@n oo m, (x)—amw

a-efler  B5Aly  weomys  Cemeeiwnseyd — Qsmdrs.

Epssamcupenn Hlme,s.

(=) ma(x)—mu_l K -oow Qumrmssg u@ss (plgwng

(@) flx) <werg fla)=0, eerug Cure K —ew Quimss
e Lo@nULs Cstamer eafld m,(x) eerug flx)-
@ @ SMyewil ,@.

(@) B&fm uoamling Camenel g(f ST UMb

() B&fm Leoemiius Camaen m,(x) ererug 1+x* ' —ar

R sTren @D erars S5
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