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Time : Three hours Maximum : 100 marks

PART A — (10 x 3 = 30 marks)
Answer any TEN questions.

Each questions carries 3 marks.
1. Define permutation group.
aufleng LOMHMI GO eUenFLIM).

2. If ¢ is a homomorphism of G onto G . Prove that
qo(e):E, where e and e are unit elements of G

and G respectively.
¢ eerugl G @mbs G 6@ Qedaid Qswdwmr
Cuer GCarrgger erefle (0((3)25, @mE e wHmD e
cramuemeuger  (pepCw G wHmib G -én  swafl
o MILIL|SET.
3. State Cauchy’s theorem for abelian groups.
<SSlwer GosHnsrer Cardluiler Copnéens oT(psis.
4, Define integral domain.
GTGIT < JMBIGLD CUGNTUIM).
5. Define maximal ideal.

BUQU@® EMw sewtid euenywim.



6. If S is a subsets of V. Prove that L(L(S))=L(S).
QeusLi@euall V@ S ¢ oLlsmbd orefle
L(L(S))=L(S) eren Hem.

7. Define orthogonal vectors.

QFmI@Sg CeusHLTHET uanFuwim).

8. Define orthonormal vectors.

QFmI @SS 0@ CleUSHLTHET uanFuwIm).

9.  Define characteristic root.
cuerwm : SpUGweL] epetd.

10. Define Rank of matrix.

Sjemtluflen HTb - euenFwIm.

11. Define regular and singular elements in A (V)

A (V) -6 (LTI HMID Faflss 2 mUiLsemeT euanFuim).

12. Define a linearly dependent set of vectors in a
vector space.

QeusLim  Geuafluded Cphlwed amipg CeudsTEamar

cuENTWIM).
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13.

14.

15.

PART B — (5 x 6 = 30 marks)
Answer any FIVE questions.

Each questions carries 6 marks.

If G is a finite group and N is a normal subgroup
0(G)

fG h IN)= .
of G, prove that O(G/N) a—)
G erenugl @ wWpigam @G wHmid N eerug G -en
Critenio 2 L @eLbd ererfled O(G/N) =% eTeu 16l miey .

If O(G)=P2 where P 1s a prime number, prove
that G is abelian.

P om usr erer, O(G):P2 aafl® G g Siedlwer
@eoLd erer fhlemLal.

If R is a ring, prove that for all a, b0 R
(a) 0a=a0=0

(b) a (— b) = (— a)b = —(ab)

(c) (— 1)a =-a.

R eremug) ep(m euanemwid, a, bOR erafled
(=1) 0a=a0=0

(=) a(-b)=(-a)b=—(ad)

(@) (— l)a =—a eran HlemL4l.
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16.

17.

18.

19.

If V is a finite dimensional vector space, prove
that it contains a finite set v, v,....v, of linearly

independent elements whose linear spanis V.

V. eeamm wpuyeyny uflomer GeusLt Geuefl eres
@euleuefl v, v,....v, ererm CrMwied FTTLHD SETSHEDSHS
Qaremg mEGD Coabd ser Crilud 2 (meurssd V
ereur lemial.

If u, vOV then prove that | (u, v)| S|| u|| || v||

u, vOV erafled | (u, v)|s||u|| ”U” ereut lemial.
If V is finite dimensional over F, prove that
TDA(V) is regular iff 7 maps V onto V.

V eeugy F -0 (pueym uflbremipenwig ereile
TDA(V) RUPEBISTE @QHHST®, @QMmBSTER WL (HGLWL
Viaamipgl Vé@ T CoaCariggam@h eran Hlendl.

If V is finite dimensional over F' prove that
(@) r(sT)<r(T)
) r(TS)<r(T).

V erenug e (wpigeym Liflomentpent_wi GleusL i Cleuert
GTavtleb
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20.

21.

22.

PART C — (4 x 10 = 40 marks)
Answer any FOUR questions.

Each questions carries 10 marks.

State and prove fundamental theorem of group
homomorphism.

GosHer CopCamissedlear ogliuaL s CsHnsas
@8 Blepi.

(a) Let R be a commutative ring with unit
element whose only ideals are {O} and R

itself. Prove that R 1is a field.

(b) If Fis a field then prove that it has two ideals
{0} and Fitself.

(=) R erevugy uflbbrpm euenemld eTeims. {0} L HmILD
R cremug sigen &Mw sewmigar erafler B em
&eb ere blemial.

(<) F eresrig) em serid eresfiled F-gyerer Sflw sewrmigser
{ 0 } womib F ol HGw erer HlemLl.

If v,v,...v, is a basis of V over F and if

n

w;, W,y...w,, In V are linearly indenpendent over

m

F, prove that m<n.

F  aeamp sergenss Qummsg V-er  Sjglomerid
Uy, Uy, LMD I erenm semsangt Curmsg V-en
Crflwe grrunm QeusL &6 w;, W,y....w,, aaflds m<n
ereu Hlmies.
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23.

24.

25.

State and prove Gram-Schmidt orthogonalization
process.

Slpmb-ev SO -6 QFRIGSFH LLWITEGSH (PEDEni
gal Hlmieys.

If A and B are finite dimensional subspaces of a
vector space V, prove that (A +B) i1s finite

dimensional and dim(A+B)=dim A +dim B -
dim (A n B).

QeusL it Qeuafl V-er pigeym wflbren o Ceuaflser
A womd B eafléd (A+B) GTemLgl  (Lplgeyml
Ufloramnd  erammid  wpmd  dim(A+B)=dimA +
dim B - dim (A n B) eren fimieys.

If V is n-dimensional vector space over F' and if
T OA(V) has all its characteristic roots in F then

prove T satisfies a polynomial of degree n over F.
V eemug F @ n-uflbrempenw Geus i Cleuert
LOMHMILD TDA(V) NG DS @S SpLiGwicoy
epemisener I @e CQsmeanr(hererg) erafle T <yeng F@e
no ugueter @ Ueaimililg Cameeuenw  Hlemay
QauiuLb erer HlemLal.
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