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lnslructions to candidalss :

i Do not wrne anvlhinq on question Pap€r exept seat No'

i. 6lpr' ii JL j'j. 
"'i-to 

i,e dras; wth the brack ink pen beinq used

for;dinq Paper or blek HB Pencil.
3 studenls-slolB nots, no supplement wi be Prcvided'
4, All questions a€ comPulsory
5 FEU€S io nghl hdicste lull marks.

'1. a) Atiempt any sir or the follNing' ' 6

i) The order ol the ideniiry ebmenl s anv group is alwals 
-ato b) 1

"i t dl 2

ii) [ G is abelian grcup w.r.l multiPticalion such ihat b 1a-1 ab = - ,'" '
vab€G.

iii) ll A and B a.€ t$ro subgolps of a nn e grcup G whos€ ode's arc

rclawelY pdm€ ilEn anB=.....
a) te)
c)B

b)b

iv)

vi)

H and K be subgrorF ol a grcup G then HUK is subgrcup or G iff

, 
"=* 

b) HK=e
ci eiher Hs K or K EH d) Noie

f : G r G' be a oroup homomoPh6m then f is one _ one if kerf = -b)G
d) Nons ol lhese

automophism frcm grcuP G onto G' ir 

-b) G+G'
d) None orthese

4 {e}
c) G',

a) G =G'
c) G sG

I
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vii) A (m, n) encoding tuncti,on e c€n detecr K o. Ielt/er em.s ifl
minimum di$ane 6f e i. aI least 

-a)K
c) K+1

viai) The Hanmins
a)2
c)1

b) K_l
. d) K_2

distan@ belween x: 1011 and y = 1100 b 
-b)3

d)4
b) Altempl any 3ix or the followins.

i) oenne nniie abelian gmup.

ii)

iii)

iv)

v)

' ln sloup (Z +), find 2{

Staie tagranqos thoorem.

Lot f :GrG b a grcup homomoQhbm trom G into grcup c' such
rhal e is idenlity of G than wile down idenriry of G' .

2.

vi) Define homomoPhism olgroups.

vii) Delin€ weight or the word.

vii, The minimlm disiance.l (2, 4) encoding tunclion e is 2. How many
emE will e defocl?

Atlempt any 3lx of tho iollowing.

i) Let G={0,12}and detins 1 on G by a'b = a b,pr6paE
compGition kble for ' .

12

at

iiD

iv)

lf G is a group, lhen prcve lhat

Define Euteis loii6nl tun.lkh ,
("-'I'

d(a.

Let G = {1 -1,, - i i be srcup under mu[islicalion and H = { 1 -1 }
bens$bgroup,nnd alldgtn cosels ofH in c.

Deline subgroup of a group. Shw that the s€t of odd integeB is not
a subsrcup ofsbup (2, +).
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vU L€t (c, , and (c,, r) be groups with idenriry erements e and e
r*pectiver. Show rhal f :G,, G' detined by f(a) =e, v a €G is, homomolphsm.

vii) Let l: c + c, be a group homomophism. ir o is the idennty or G
then DDve that fle) rs rhs id€ntty ot G

vili) Prove thst 6{xy)=6{xx) if x,yeBm.

r 1 0'l
ixr comer. , 1l.fo 1 1l

^ _lL1 r 1l
LU I I

3. Attempt.ny fou;oI lhe lotlowins.

ir srrqrnarero=l[1 0ll ' 01r1 or--1 nr'
o 1.._o 1,lo ,]lo -,Jl'",

g.oup under L,suot rutipti€lion of retnces

ii) lrG be a grcup and a, b, c €c then prove lhat
i) ab=ac a b =cii) ba =c€ +b= c

iii) Prcve ihat every group or pime order i! cyctie.

iv) Find €mainderwhen 1527isaUaea tye.

v) Let (Z +)be addirive sroup or inreseB and G={j, 1,t_i)b€
multiplicatjve grcup. Show lhat frZ + G detined by
l(n)=fl v n€Z isasrcup homomorphism. Find its kem€t.

vi) Find minimum disiance of (2, 4) encoding {unc1io, e given betow : .
e(00)=0000, e(10)=0110, e(01)=1011e(i1)= 1100 How many
ercB wi[ e deiect?

,t, Attempt .ny tir€€ of the foltNing.

i) Shwlhatgroupc is.betian ifand ontyit (ab)2 =arb2 va.b€c

't2
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ii) Lel Q-be seiolall pos ive ratronals. Fora bcO', define a.b- 1b

show ihar (o+, .) 6 ai abelian sloup.

iii) Let H bo a subgroup ofa grcupG and ior 9:c defne gH91 by

sH6'= 19he'/h"Hl. showlr'al sHe' Esubgreupoto

N) Lel (lR r\ be a srcup or eals and ltR', I E a qhup o, poGirive

{,
Eals. Def no f :rR', lR bV ftx) = | 

rdt tx c lR I Shw rhat f rs an

isomolphism. *
v) Let e be an (2, 5) €ncodins fuFciion dEfined by e(00) = 00000,

€(01) =01110, e(l0) =10101, e(l1) = 1l011show that e is a srcup
code.

Atlempt anytwo ofihefollo,ing. 12

i) Pbve that nonempty subset H oi a gror]p c is a subsroup of G if
and ont if v 4b EH+ab 1eH.

ii) Let f : G + G' be a gEUp homomophBm and 0(a) is fniE then
proverhatf iE one-one if andonlyif 0(f(a)=0(a) v.€G

iii) Delemine the @set leaders ior N = eH€m ) for giEn padty chek
r1 1',]t_^t

mauix H=l ' : land also comD(e wndrome ior each cos€r
tt
L0 1l

Ieader. Oecods wod 0101 rehtiE to maximum likelihood decodins

6l?t- m6/m7

5.
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