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B) Theory oJ Groups 1231103)
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lnslftrciions to candidates :

1 , Oo not wnG anything on quosiion paper except Seal No

' 2. Graph or diaqEm should be d€wn with lhe black ink pen being us€d

for wntng PaPer or b a.k HB Pencil
3. Studenls should nole, no supplementwill be povided.
4. Allquestions are compulsory.
5. Figures to the righi indicats full marks.

1. a) Attempl snv slx of the iollownq.

i) The,nve6e ol i n lhe grcuo. G.8, where c - {i i 3. a 5.6 ,,.
is-
Di n) 3

nr) 5 M 7

ii) Itlhe oderofan elemenl a ln th6 group G is 1 then 

-l) a;O ll) a=a'
lll) a=a'? IV) a=e

iii) A goup <G r> isabelEn il va.bc G 
-l) ab=ba ll) alb=b*a

lll) aOb=b@a lV) a+b=b+a

iv) rheqmup <Z +> E cyc[c aDUp qsne6led bv --r)oll)1
Ir) n lv) 2

v) If H is subqroup of finite qroup then ----
D O(G)/O(H) ll) o(H)/o(G)
ttt) OtH) X O (G) lV) Noneollhsse

vi) A homomoahism f : G ' G' is an isomorphism iI f is 

-l) One-one ll) Onio
lll) One-oie and onio lV) None
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vii) The homomoDhio imag€ of an cycllc group is 
-l) Cyclic tt) Non abetian

lll) Not cyclic tV) None

vlii) An (m.n) encoding lunclion e:Bm + Bn can dei€ct K or f6tr€r
ercB ifand only il rls minimum distance rs 

-
' r) >K+1 ) <K+1

lll) =K+1 rV) =K

b) Attenpl any slx or lhs foll6wins.

l) Derine: invetse of an erement in a smup <c, * >

ii) ln the grcup <26, +6 > rind (Z)4

lli) Whai is moant by subgrcup of a srcup.

iv) Let G be a gmup ot oder 7 ts c cycric? Why)

v) Explain: The k€mel of a homomoq'hism.

vi) Deflne: Encodlno tundion

!ii) lf f:G rG'be an isomophism film glDup Gtogrcirpc,and
a € G, then wdte down vatue of OI(s)1.

viii) The mlnimum distance of (3,9) encodtng funclion eis 3. How msny
enoE wil e dst€cl?

2, Aitempi .ny 6lr of lhe followhg.

a) Show lhat the set {1 ,2,3} undq multipticalion moduto -4 is nol grcup.

b) Deline : Eul6/s ioli€nt tuncton O (n) and henco tind (e )

c) Find all leff @s€ts or subsreup H in group G if
H = {0,-4) dd G{zl, +s)

d) Pmve thal every cycllc grcup as ab€tlan.
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iiliiSii'.5f"itl?:i rlf ;ttft ti ;#1,1"t"l*HlBt".
It t:c .G,l€a gEUp homomorphism: th€n Dtlve rhal(ar) = I(s)r v a€G

12

9) For x y e Bn. prow rhal 6(x, y) = O if and onty if x = y.

11 1l
r,r co.o," l , n l . lo 1 1,l

lo'i L" ol

i) Fi.d w€tght ofx = jlOtlO, e 87 and y = t11j11jOO € 89

Atempt .ny iour of tlle tolowing

a) ShowrhatG = (1. -r. i..i) wnere i=J:l ba greup und€rusual
murdpricalion of comptsx numbels.

b) Let G be a grcup and a, b e c . Then show rhat rhe €quation sr = bhav€ untque sotution in c
c) r A,End, B a.€ €ubgEups of a flnrre grcup G whose ordols 6rcrcIawety pnme lhen show that A n B= ie)

d) Find the rematnder obtained wten As is dtvid€d by I 1 .

s) Let <tR, +> and <lR, - > be grcups where tR. = tR _ {o}. Show rhat a
m€pp,ng f : tR, tR,d€flned by f(x) _ er v x c rRis a srcup
homomorDhrsm Find temet.f r

D 
[l#1'"ffi1,4f1i:&"r."r=Isl?;1).i3T"rt1[lii?i,iiifi.,how many erols 6 qn defect?

Atlampt any lhr.. o, the folowing.

a) Dofin€i oryer or an erenent h a gmup. tf c be a grcup and a e c
Euch lhal0(a) ! 2, then pmve that c tsabetian

P.T.O
gir-oi8/019



1€- 018/019

tr.\n \ndl /bl showthat c = I /de IR !
tLsind oso l/ I

is an abeliangroup lnder matril multiplication.

c) Lei G be a qroup and a€ G. Denole N(a) by N(a) = (r € Glxa =ax).
Show that N(a) is subs.oup oIsDup G.

d) let G be a grcupt and I : G + G be a mapping defined by

f(x)= x-1Vx€ G. Prove ihal G sab€Lianifandonlyiffisan

5, Altempi any two of lhe following.

a) lf H and K a.e tw; subsroups ofa soup G lhen prcve thai H n K is

a subgrcop of G. ls H U K , a subgbup of G? Juslify.

. e) Show rhat the (2,5) en@d ng iuncr on e : 82 + 85 defined by
e(00) = 00000, e(01)= 01110, e(10) = 10101, eO1) = 11011 is a

b) Prcve that homomoQhic image of an abelian group is abelian. ls the
conveEe lrue? Juslify your ansrer

100
ll0
011
t 00
9r000 r

bs a paity check matdx deiemine coset leadeB for N = e! (Bm) for
ihe given panly check malrix H and also compde the syndbme ior
each coset Leader. Decode ths word 001110 relatlv€ to a ma{mum
likellhood d€codinq funcrion.
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