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lnstructlons to candidates :

1. Do not wrjle anything on question paper exc€pt Seat No.2. AnsweEnest should bewritt€n witfi btue ink onty. claph ordiagram shoutd
be dlawn with thesame pen belng used tor wnting pap€rorbtack HB pencit.3. Sludents should note, no supplernent Wt be provided.

4. All queslions arc compulsory
5. Fisurcs to risht,ndjcate fullmart6.

12.

Attompl 6ny eightof the lollowing.
a) Define an abeliangroLrp.

b) ld G= 1a1,a2,a3......ar1,a12 = eloe a group. rino (6e).
o) Deine.ighi coselB of subgroup H of group c
d) Prepa:eadditive compositioniabtsror H = {q 4-, 8)with moduto
e) Deflneautomorphismof group.

, Let F:c r G, bsagroup homomoahbm. tf x€kerf rhen
f(x)=..iorx€G.

t.

g) Defnecommutallve ng.
h) DennelntegEldomajn.
i) Deane dtulsion rins.j) Stale Format's TheoEm.

a) Atiempt any two of lie following.

i) L€r Q+ denotethesetof altpositivera$onats.

For a,b e o-, define a-b =+. sr'", t 
"r 

(o.,.)

li) Let c bs a grcup and a-l= a Va e G.
PrcvsthatG isen 6belian group.

iii) rn (zb, &) flnd
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b) Showthat (Zs, +s) iscyclicsroup

3. Altsmpi any two of the followins.
a) Proveihata nonemprvsubsetH oigtoup G is subgrouP oiG iff

2

8

b)

(22, xz) is Boolean rins.

OR

64, €) mpt any two ofthefollowing-

Let G = (2, +) be additive stouP of inleser6 and

G:= [ -1]be a srcuP undermultiplicalion

Showthat r:G+G d€fined bY

. [1 r is eveninieser

" [- 1 rf x is odd inteser

is onto qroup homomorphism.
Prove lhai ihe relaiion ' : of rsonorphism oi groups is an

re!alion.
Lel f iG + G' be a gtoup homomoPhism pbvelhal kerl

D

i0

iii)

b) Ler F:(Z +),(Z +) bs isomorphism. Find ked when r(x)=x VIez

i) commutativedng
ii) Division ring.

b) Oeiine Boolean nng. Showlhai

8Let (R, +, ) be

i) a.0=0 a=0
ii) aCb)=+b)=(-a)b
iiD (,aX-b)= ab

iv) (a-b)c=ac-bc '

I a (b -c)= ab-ac
vD ( 1)a=-€

071gda
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B) : Cornpula onolAlgebm lNed 123117)

1. Aliempi anY sight of the f ollown9
i) Derine a tinitegrouP

ii) lrtheqrolp (26 +6) nnd o(4).
iii) Daiine order of an eleneht in ihe 9roxp.
iv) state the Langrangeslheorem
9 DenneEuiedoUenilunclion

vi) Consider(z +)bethe addiiive group of irtegersand

agroup under muliiPiicallon. lf we donne ,1,:Z J G as

then showlhat d is a homomorphism.

vii) Defne Ke' nel of homomorPhish
vL) Define Han Lming distance beiween lwo words'

An (m, n) encoding flncuon e Bm +Bn m<n can detect K oriewer

errors iffit's minimum disiance ls ---'
x) Fillintheblanks

Lel e Bm + Bi ls a gtoup codethen minimum dislance ole is minimum

we'gntot -., -.o1ewo'o.
a) Atiempt anytwo ofthe folloulns

i) Lel o+ d€notesihe setorallposiilw Gtionalsior a, b ea+ denne

rnslrLCiions Io Cd4d,dales
r Do nol wrire anvlnrrs onqdes'or PaPer er.eplseal No

z entru,sne"r"io,,rJoes lrer w'ih6lue ini or'v. Graph ordEsremshould- 
U" a,"*r *nrr li,. *r" pen being used forwriting paperorblackHB pencjl'

3 Studenls shouid nole no sripplement wiil be provided '
4. All q ueslpns are comPulsory'
5. Figures io righl indicaie lull marks.
6 Use ofcalculaiorls noi allowed

+(n)= 2n vn€z

2.

G={z"h.zJb"

(""1'=(e')"

". 
r=f u"" 

"r,"*tr."t(a--)
ii) Shclvthatthe grouP G ls abelia

Qtf=a'z0'?va,o.o
letGbeagroupand a €O, n eZ thenpovethatii0

b)
2

PTO,
Ed-d " 0'12

oroup I prove that cvery6lementofG has unique
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Anempi any two ofthe folowino

', f:1."11. !: ::.g,-os o, a sroup c prove ihar HUK is subsrcup
. orG rr and onty ifeither He K o. K e Hr,, Prove ihat every subgroup ofa cy(t,c group is cvclc.
iiD Fhd the remarnder obtaineo when 33.9 's o-video Dy 7
Ahempl anytwo ofrhefoltowin. .

i) LetG = (Z + ) be the addilive group ofintegeB and c,
g.oup undermulipl,cation showthat i:G + G, defined

=11

11ny = {1 
if n is even integer

[_1it n js odd tnteser
isa group homomolphism.

ii) Prove rhal everycyclic sroup oiorder n is isomoryhic 10 (zi +n).iii) r et r.:c )c be a grcuD honomoph,sn lhen prove !r,ar r i6 one-one
!. ^ 

rrand olty rrker (0 = {e}where e is dent ry ofGoJ prove rhat homomolphrc inag€ oral abetial group is abetran5. a) Lete^bean (2, 5) elcodrng funct;on o€.rnedoye (o O) = OOOoo,
e (1 0)= 10001, e (Ol) : O,ll,O, e {11, = t1111. Shwthate isagroup code. How manv eroB wi[ e dete.r

b) tet H=

a) Lei H=

0
1

1

0
0

1

0

0
1

0

il
:l

be a p6nry check mai.,x decooe ^o word 1O1OO retative

be a panty check mainx.oe,enhine lhe (2.5)groupcode

to the maximum tiketihood decodingtunction associated with eH.
OR

0

0
,1

0

0

1

1

0

1

0

b)

e (ooo)= ooooo

e(1 1o)= oo1 1 I
e(or r=ioo11

5) encoding runction derined as
e(1oo)=01olo e(oro)=ot ror
e(oor=1ii jo e(1or= jotoo
e(111)= l1ool and d is maximum tiketihood
e then delemirc no. oi erols rhat (e d) @n
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