w

Time : Three hours

Maximum : 75 marks

SECTION A — (10 x 2 = 20 marks)
Answer ALL questions.

In a group G, if Vae G, a =a™' then, prove that
G is abelian.
G aap gosdo VYaelG,a=a"' aaléd G gmn
S Gaflwer Gaow erans (s
Define a right coset of a subgroup in a group.
amrun :  GosHd eder ol @osdldar euwg
(@) enemr & s ewriD.
Define cyclic group.
sueNIIM : GULL &@EeLD.
Define : Normal subgroup of a group.

auenTwm : e Gegsler Crirann o 1 @eoib.

Define even permutation.

euenywm : @rleni euflleng THHLD.

2931




6.  State Cayley’s theorem.
Caellufer Gunméms er(ips)s.

=1

" Define an integral domain with an example.

CTGRTEMT 1151 65605 GUGH WIS THSSIGSTH &(Hs.

8.  State pigeonhole principle. b
e
Glwien glouny s5510uSMS ar (L. r‘?} A/}
¥ »
9.  Define : Maximal ideal. ¢ i“_ '_"-.\
quangum : BLGELIH, freusnemuib. \ A

10.  Define : a prime element in an Euclidean ring.
euenwm : wisefig e mmmm&,ﬁsﬁ usm 2 mitiLy.
SECTION B — (5 x 5 = 25 marks)
Answer ALL questions.
11. (a) State and prove Lagrange’s theorem.
Gasyrepséluden Copmbms apd Henq.
Or
(b) Prove that VaeG,
Ha={xeGJ/a=xmod H}.
Bl V a e, _
Ha={xcG/a=xmod H}. .
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19.

20.

Ll

If U is an ideal of ke ring R, prove that R/U is a
ring and is a homamarphic image of R.

U erénug) auenamwi = R-en it fireuananid erafler R/U
@ aueneruid erane. it R/U <yang R-eir Qsw@emi
WlibuwrEb eraneylt fmiays. '
Show that ¢ [i] is an Euclidean ring.

J [t] eremug) wsesi= Ler auanemuid eran STL(H5.
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12.

(@)

If H and K are two finite subgroups and HK
is a subgroup of G then, prove that

_O(H)0(K)
O )

H, K eremuen G-uflen @5 @plgoynl oL @ekiser
oo HK -uyp G-ar el @en  aafld
O(H)O (K)
OHK)=—-2""" .
) OERE) P
Or

Prove that every subgroup of an abelian
group is a normal subgroup.

Sidlwdn  Gaghear gaGeanm ol Gaepbd
Cpiienio 2 @b erer Hlemid.

If G is a group and ¢ is an automorphism of
G, aeG is of order O(a)>0 then prave
that O (p (a))=0 (a).

@ aanug G erenmn GadHen sar GUILELD oHmib
aeG aaug O (a)>0 afeosuyemi g aaflé
O (p(a))=0 (a) srar figiys:

Or
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14.

(b)

(a)

(b) .

(a)

Prove that every permutation is the product
of its disjoint cycles.

geu@eurm euflens wrHDS®SL|D Qungiefaer
apaseilen QUmESDUMGITS ETLSPGLD eTer

Boays.

Prove that a finite integral domain is a field.

GeUblaum(h (Plyey CTETEMIRISAPD HETLDTELD e
aar fmeys. f/‘f E\n_'iﬂh

;\‘ / %\

Or f’( f;‘/ \?'\\
= THWJA*

If @ is a homomorphism of R into R' witl \r:-‘l

kernel I (p), prove that I(p) is an ideal g
of R. NS

9:R—> R aaug I(p) eam o smeyen

@ Qewawryr Carissed erafla I(gv) @I

Freuanemuild erar Hmieys.

If R is a Euclidean ring, a,be R and b#0
is a unit in R then prove that d(a)<d (ab).
R erénugy ¢ weefiqwer euenerwis a,be R 18.

whmd b#0  eeug R-ar oo afld
d(a)<d (ab) erer flap9.

Or
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N 4'« I8 /

EHE @ (Plheupm

(b) Prove that in a Euclicean ring, d is the g.c.d.
of any two elements a, b in R. Also, prove
that d=Aa+ ub for 4, uc R.

R Whelligwer euameu gl arrs Qm il sar
a, b-pen BUEL®m Qurgs syl d eren
Blepd. Gugidb &=Aa+ub,

Hlemi9.

SECTION C — (3 1C = 30 msmrks)

ApeR ean

~ Answer any THREE qu=sticns.

State and prove Euler’s theoren:.

Lefler Cppsams ercd 5,9,

Prove that HK is a subgnqup of 5 if and only if
HK = KH .

HEK eanug G-Qen o @gauons Qss Comae
whmb Curgiorer Aupsmen HK = EH eran flpieys.

Prove that any infinite ecycliz groups are

isomorphic to (Z,+).

(Z,+)-6@
Buewrprs Carigsans @mHeb eer £ end.

GUL_ LG50 DLD
S .
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