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

Each question carries 2 marks.

1. If A and B are subgroups of an obelian group

G , then prove that AB 1is a subgroup of G .
A,B @aeu G eranm o9eflwen @addlen o L Gemiser
aafleo AB, G a2 G ereum Hlmies.

2. Prove that the order of any element of a finite

group G divides the order of G .

G eenp (pelpp Goddaider by @@ 2 miner
auflensyd G er euflenseni eu@d @b ere Hlemial.

3.  Define a Boolean ring.

(1 L0l LIGI QUENGTWSENS GUENTUIM).

4.  Define the ring of Gaussian integers.

STerSlulen (Lp(Lp CTERTS G GIT GLENETIISENS GLEDTLIM.
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5. Define polynomial rings.

LIGO@IMILIL| GUEHETUIBIGENET UGN FUIM).

6.  When a polynomial is said to be primitive?
@@ uonULECsTmeal erlbumipg CsT_ssblane

ererLiL(HLb?

7. InVj (R) prove that the vectors (1, 4, —2), (— 2,1,3)
and (— 4,11, 5) are linearly dependent.
V,(R) & (1,4,-2), (-21,3), (-4,11,5) eramp

QeusLirger Gpifluied smieTereney eTer blemLl.

8. Define a minimal generating set.

FMID AEGLD STSMS CUTUIM).

9. State Cayley Hamilton theorem.

Qawiel apmilerLer CsHmSans cuenFuim.

10. Define an inner product space.

2 I um&se Ceuaflenw euenrwimi.
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SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.

All questions carry equal marks.

11. (@) (1) Show thatif H and N are subgroup of
a group G and N is normal in G, then

prove that H n N is normal in H .

(11) Prove that any homomorphic image of a
cyclic group is cyclic.

@ H, N eaumeu G eam @osder
o I Gangsdr N Gprenn o L Geb erefled
Hn N-H o Gpreno eran HlemL4l.

(1) @m ealLsgosder obhs @ CFwue
roré Carrsseiler AbUPD Ul L &@6LD
eren Hlmieys.

Or

(b) (1) Prove that any finite cyclic group of
order n 1s isomorphic to (Zn ,D).

(1)) Prove that A group G has no proper
subgroups iff it is a cyclic group of
prime order.
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(1)  oeufleng n 26Ter ¢THS Q@ (PlgeUTET el L
GOPLD (Zn,D) 2Lem &0 @ULmWS
Camiigse 2 L WSTELD.

(i) G aem @m GUsING 56HS 2L GamiseT
@muusnEs  Csameuwnear  Cumgomen
sL_puur® G-ust aear aflams CameTL
@M UL LS Gowns Qmés Ceuam(Hb erer

HlermLal.

12. (@) R 1is a commutative ring with identity.
Prove that an ideal M of R is maximal iff
R/ M is a field.

R erenmug wpp@pmmens o erer g uflommm
auenerwid erafled R er &mod M SLGLHLLTES
@m&ss Csaeuwrer  Cumgiors sl (HUUTH
RIM gm seanons @) mss Gouam(hib erar Hlmie|s.

Or

(b) State and prove the fundamental theorem of
homomorphism of rings.

auameTwmiseflen  GFwewmmrs  Carrssaissmen

SgliuamL g Cappsams er(psl Flmiels.
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13. (a) @) R is an Euclidean domain. If ¢ and b

are two non-zero elements of R then

prove that
1 b is not a unit in
R = d(a)< d(ad)

(2) b isaunitin R= d(a)=d(ab).
(i1)) Prove that 5 is not a prime element in
the ring R of Gaussian integers.
@) R om wsdqwer oymsbd a, b, R e
&S wonm 2 miliL&6r erefled
1) b, R & g Sv@ @Qevaned ererfled
= d(a)<d(ab) eremayid.
@) bR & em e = da)=db)
eramaLd Hlmieys.
(i) 5 R eem smedlwenr @pup ereamsefler

@Jmmu_lgg%]ei) UST 2 milL] Ve  eTen

Bmieys.
Or

(b) State and prove division algorithm.

UGSSD Lilg (pannullenar er(pdl Hlmie|s.
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14. (a) If V is a finite-dimensional vector space over
a field F. A and B are subspaces of V.
Then prove that
dim(A + B)=dim A +dim B -dim(A n B)

V. F g Qurmss e wpigebm uflioremrperer
QeusLit Qeuafl A, B V —a 2 6 Gloueflger erefley
dim(A + B)=dim A +dim B-dim(A n B) eran
Bl L4l.

Or
(b) If S,TOA(V) then prove that

() rank (ST)<min(rank (S),rank(T)) and

(i) rank (ST)=rank(TS)=rank(T))if S
1s regular.

S,TOA(V) erafled 1Geimeu(meuemeuhenm Hlmie|s.

()  rank(ST)< min(rank (S),rank(T))

) S RPBISHTETF erafled rank
(ST) = rank (TS) = rank(T)).

15. (a) (1) State and prove triangle inequality.

1) If V 1s a finite dimensional inner
product space and W a subspace of V,

prove that (WD)Ij =W.
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@)  sCarewr swafllemenn cldanw  er(pd
Boieys.

a Vv @m  @pigeurer  uflwmewTperer
o LQumsse Geuafl W Ve o earCeuaf
erefled (WD)EI =W cren flmies.

Or

(b) () State and prove Cayley-Hamilton
theorem.

(11) Prove that the characteristic roots of A
and A" are the same.

@) Gasud-apmidrer  Cspmseans  er(pd
HlermLal.

() A, A" Qeapder AprnQwer Eireyser
FLoLd eren HlemL4l.
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