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Time : Three hours Maximum : 75 marks

PART A — (10 x 2 = 20 marks)

Answer any TEN questions.
1. Show that if every element of the group G is its
.own inverse, then G is abelian. ;
G -6 2 ater @eiQauny 2 mliEEL <igCeu sMELD
2 giuy erenmpred, G @@ endelwen G erar Hmieys.
2. If G is a finite group and ae G, gmb prové that
O(a)| 0(G).
G ereug @: Pruym®m Gob wHgb aeG eaflod
O(a) | O(G) eren fimeys.

3. Give an example evmﬁ normal group need not be
abelian.

- @@ Coiiew o aiuams Qmés @.@89:@888
T (1 THSGIGST_(H S

4.  Prove that any sub group of a o%oro group is itself
a cyclic group.
R FPD GG TS PF@%@E Fpe) GG ere
Hpeys.

Ty b T Poera Madbe

- Moty

8. If ¢ is a homomorphism form ring R into R' with
Kernal I(#) =[0], then what can you say about ¢?
Justify.

¢ eaenug ametud Ry amewn R'EG e
Qewewmns G smssd whmw I(g) = [0] e M 2 L &(Th
Qamém_g erenmmed @ -gats upd B ererar sim @piqyb?
2 aiulibsnar ellaéEsid H(5s.

9. . Define Euclidean H.w,b.m. Give an example of a
Euclidean ring.
waaflgwer  euemetwgdenen euampum.  wEefig e
umargE NG R THSHSET_H HMHs.

10. Prove that if an ideal U of R contains a unit of R,
then U=R.
R & (m o U, Rengm SADE quaﬂ_[:@ U=R
erent Flmieys. - _ \

11. Find all the units in J[i].

J [i] e siemens gl si@GEmend STaRs.

12. If'q' is a unit m_mup.obe of Euclidean ring R, prove
that d(a)=d(1).
'‘a' earug waeligwer emerub Rér @f @i
2 miiiy erenpmed, d(a) = d(1) eren Hipiays.-
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13.

14.

15.

If ¢ is a homomorphism of G into G , then prove

that (@) g(e)=e, the unit element of G
(b) g(x")=(p(x))" forall xeG.

¢ eeng G-z G - Qssgib @@ Qewue WIS

Gamigse erafleé Anw: g(e)=2, G -an nw_m.e@ o My,
(=) g(x) = A&ARVVL V x € G ean flgeys.

Let G be a group and ¢ an automorphism of G. If
ae G is of order 0(a)>0, e.r,mn prove that
0(¢(a)) = O(a).

G aaLg @i @b wHpL ¢ aeaug G-g G @
Jegusgio @Quewnprs Camigsd aars. 0(a) >0,
aeG eafler 0(4(a)) = 0(a) eran Bneys.

If F is a field, prove its only ideals are (0) and F
itself.

F arémug) @@ sorb arafled, F -an Siomiser (0) LHmILd
F o GG erevmy Bimeys.
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PART B — (5 x 5 = 25 marks)
Answer any FIVE questions.

Prove that a non empty subset H of the group G
is a subgroup of G if and only if

(@ a,be H implies that abe H

(b) aecH impliesthat alec H.

G eenp G@sHer ef Geupmy nwE.uH o U gewrld, . G &
elgowrs ~ @QmEs . Caameuwmangid wHmID
Gungiorengbd Blupgmar

(=) a,beH = abeH
(@) acH = a™' e H aar fimpoys.

State and prove fundamental theorem of group
homomorphism.

Gosdear  Qewiiomms Canigauésrar  SigliuemL
Coppsdlmar arpd Hpiays.
Compute a 'ba, where

a=(1,35)(12),5=Q1,5,7,9).

a=(1313%) (12, b=(1,579 aale a'bags

| BTETs.
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16.

17

18.

19.

m.m\..

If G is a group, then E.o<o that A(G), 26 set of
automorphisms of G, is also a group.

G ererug @m Gow eafler, Gar garaflamwmis

Gamrés@ ermler Qsr@liurdw kﬁQv F_S R(H G

ereut 5l mies.

Prove that finite integral domain is field.
THS R(H (PG LD} GTERT ATRSUPLD @ HaTLd ere Flgias:

Let R b a ring with unit element, R non
necessarily commutative such that the only right
1deals of R are (O) mbm. R, then prove that R is a

division ring.

@ 2 mumy Csmar. eeerwd R ereans: (O)
wpon R-g wlGb g Siomserns Qs g,
uflordn weary Csmaldarsgnd aalled R em
UGSSD euaneTiLd eTar Fliieys.

Let R be a Euclidean E,bm and let A be an ideal
of R. Prove that there exists an element o, € A

such that A consists exactly of all ayx- as «x
ranges over R.

R aréuigl @ Wé@nswien cuenerib whmib A g
R e &itotb ereins. A -6 2_erer gpelGeumm e gy agx

erarn  euigelledy QMmEGL e  Blmieys.  @eueumgy. -
2 Heuns@Slenp G, € A, x € R g snewreomb. _
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(=) G eramug @@ @ow, Gen o @b H whmb
: S .ﬂmw:.@_ H -en n@_.as@ﬁ@ auevg Gar QFligen
Qsr@Ly G-gun - A(S)-gubd
Qawewrn OCegsd Camisgd eriy 6 o

GTEITDITED,

srewteomld erer Flmieys. Cugib 6 & o asm G -an
Bsl@uflu  Gplrenn o L @aronseyw, Hg
2 eTeTL &8 1g)Ioms @)mEGLD erear Hlnes.

() aps e wlos LIPPSOSULD 2-&pasafia
QuBSEOTS eT(YSTLD crar Hlmias. °

Prove that m,<o~.v~ integral domain can be imbedded
in a field.

THSOEUT(H CTERT DTERSSDSILILD 0 sengslen E%mm
Pl id eremy Flmieys.

(@ Let R be a Euclidean ring. Prove that any
two elements 'a’ and 'b' in R have a
greatest.common divisor d . Moreover prove

that d =41a+ ub for some A, ucR.

(b) Prove that a necessary and sufficient

condition that the element 'a' in the

Euclidean ring be a unit is that d(a) =d(1).
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20.

21.

22.

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

(a) State and prove Euler’s theorem.

() Ifinthe group G, o’ =e, aba™ =b? for some
a,be G, find O(b).

(@) wella Geppsdlmen g Hyays.

() G eremp Gosdd, a’ =e, aba™ =b® erenpeunygy
eatar gCsanid e mliysdr a,be G erampred

O(b) g sravs.

State and prove Sylow’s theorem for Abelian
groups.
llellwer @asdharar emeavGeor @.@BB@%S@. aTpd
Blmieys.

(a) If G is a group, H a subgroup of G, and S
is the set of all right cosets of H in G, then
prove that there is a homomorphism & of G
into A(S) and the Kernel of 6 is thelargest

normal subgroup of G which is contained in

H.
(b) Prove that every wmuaamﬁob is the product
of 2 — cycles.
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(@) R eremug e woeligwen eueerwid erens. R 6
gCseyd @@ 2muy 'a’,'ber BLAUm Quing
wuEsd d eer fimes Gogid d=1a+ub, for
all A, ue R, eran Bimieys.

(=) WeEGNgwen cumerusHed 'a' SwaTs @HEs
Gesemeuwnangiid opmd Gurgiorer HLbsamer

d(a) =d(1) eren Himeys.
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