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PART A — (10 x 2 = 20 marks)
Answer any TEN nzm‘w.&obm.,.

Each question carries 2 marks.

Define the order of a group. What is the order of g
the symmetric group of degree n ?
RO GOdden Hlevwwgams ey, n ug Qemar
FLEET Gagdlen HlanaLod wims)?
Prove that for every element 'a' in a group G,
(@H'=a.
G aramp @@ GosHean 'a' eramp @euQeurt( PBDL%@B 7.
(@Hl=a erenm Flmieys. )
If H is a subgroup of a group G, define a right
coset of H in G. )
8.

H aearug G eranp gm Gosdar o6 Gow aaflod,
G- H -& aue Qenewr samrsans ey,

State Fermat’s theorem.

Guorlger Cpnsms eT(pgIs.

T Bse Uako) - Algebvoic

If U and V are ideals of a ring R, prove that U +V 14.

is also an ideal of R.

U wpmib V eremuar R éreim g euanarwigdlen Enmbiger

aafled U +V eranmugid R-em gpqm &Told eramy Hlmieys. 15.

Define a maximal ideal of a ring R.
R eramp cuanerwisdlen e QupLo EMogens cuanywim).

State true or false:

. A unit element in a ring Ris a unitin R.

&l B Feum T ET(LHSIS. 16.

R erénp cuamemrwugdlerm S 2-miiy R-a @ 0.
Define a prime element in a Euclidean ring. -
R woalligwear eumerwgdled @ ust 2 milieu
auemTW).

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Each question carries 5 marks. . 18.

Let G be a group and H be a subgroup of G. For
a,be G, define a=b mod H if ab? e H. Prove
that the relation a=b mod H is an equivalence
relation.

G aemug @@ Gow. H aearug G-ear g@m 2 drgelb.
a,beG orans. able H araflé a=b wi@® H eengy .

auammuny. a=b wi@® H aeam 2.ne| ¢ sworar 2 pey 19.

eremmy Flmies.
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17.

Let G be the group of positive real numbers under

multiplication and let G be the group of all real
numbers under addition. Prove that G ~G .

G aenmug) Cpit Quous eramrgamend GameirL QupssamaL)
QUTISS R G aens. G erag Gows erarsemaTs
QararL sl el QUIMISE @@ GO ets. G~ G
ererm Himeys.

Find the cycles of the permutation

(1 2 3456789
238164759/
1 2345671789 . "
2381647859 il b b

LIHDSSET Fp&heTs Srems.
Define a division ring. Give an example.

PE QUGHZO UMETWISENS UG TILIY. R T hsgIGET(H
205

Let R be any ring. Define ¢:R—>R by
¢(x) = x,Yx € R. Find the Kernel of 4.

R eeg om eeerud ¢:R—> R GTETL ST
aerquen Jx)=x,VxeR. ¢-
SNGTE.

&7 2 L &(Heneud
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State and prove Lagrange’s theorem.
spranGruiear Capnsams eripdl Himes.

If 4 is a homomorphism of G into G with Kernel
K, prove that K is a normal subgroup of G.

¢ eamug G- @mpal G - 6@ em Qeulariyemo
a2 s5m K. aafléd K aamug G-er @ Coienin

o L geoid eretm Flmies.

Prove that the alternating group A, is a normal
subgroup of S, of index 2.

A, canp gdaprLé GHlsEgow GHUE 2 Asrar(,
S, -a1 @ Chitentd 21 @eotd erevm Himieys.

Prove that a finite integral domain is a field.

R(H (PGETET GTERT ATRISLD G HoTd eTeny Hpiays.

Let R be a commutative ring with unit element

and M be an ideal of R. Prove that M is a maximal
ideal of R if and only if R/M is a field.

R stenug siev@ 2 pilibenens Qamerr ¢ Lflomdm
auamerwid. M eaemug R-en  SUQu@p  Erowrs
@EUUsSHE @m@?f:@@& Gurgirerng e
flussener R/ M g serb erenuiGg ereamm Hlmieys.

State and prove the unique factorisation theorem.

RELDE smailu@sse Canpnseans ﬂ@% Hlmieys.
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21.

22,

23.

PART C — (3 x 10 = 30 marks)
. Answer any THREE questions.

Each question carries 10 marks.

5 .ﬁ. m and K are finite subgroups ow G of orders
..OAm ) and. O(K) respectively, nrmb E.oﬁw that

OHK) = OHNK)

H wpgib K aémar G-én 905.299 2 GIEET:

89._9%94 EQQSEQQ wapCu ~ O(H) SBB_E

- OH)O(K)

aflel EN =
OANV éTeng  erafley OA )= OQ&DNV ﬂ@@_

Bmys.

' State and prove Cayley’s theorem.
‘Gsidldiar Gappsans s Hipieys.
iU is an ideal of the ring R, then wwoé,ermn RIU

is a ring and is a homomorphic image of R.

U arénigi R arenp gy euenamwsgein Siiowh arefley R/U

@0 amaub oy flnes. Cogid @ig R-ear

DmED%:Dr_msE ﬂ%@@».__..o eren) Blmies.

Prove that every Eemmum_ moBmE can be imbedded

in a field.

THS@eun(s eTeT nw_qa_mﬁgmfs ) 99&%8 E%am
Py pd-crem ) Hlmicys.

5 ,sgo,\m»zg\a»wg
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Let R be a Euclidean ring. Prove that every
tlement in R is either a unit in R or can be
written as the product of a finite number of
prime elements of R.

Prove that the ideal A=(ag,) is a maximal
ideal of the Euclidean ring R if and only if q,
isa vEBm element of R. .

R aap @6 wsdlywer eumeuib: R-én

ahgsCeurm o mid @ arsCeur g
R-aér  (pueeter  eramaliEmsdoner  L&T
e grigsaflen  Qupssansbar @msEGL  erar
Poieys.

A=(a,) eerp &b, R eremp wéefigwer
auamerwgSler @m Quamw &owrs QHUUSHE

- . Gsemauwnangid Cuginrergorer Hlubsmer a,

" eremugl R-en g(m uai 2 i1y sremy Hpioys.
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