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PART A — (10 x 2 = 20 marks)

Answer any TEN questions.

Define: Vector space. .
QeusL it Qeuarfl — euanywigy.

Prove that the kernel of a homomorphism is a
subspace. 4

Qewewmpr Gariggelean o L &m @f o6 Qeuefl erear
Hlemal.
Define: Annihilator of a subspace W .

2 arCleuafl W e onfiiLimen — euanyuimy.

In an inner product space V, show that
__Q:__ = _Q_ __:__v where ae F,ueV .

2 eTalLmEE Qeuell V —ulled __Qz__u_a___z__ acF,ueV
erems Srl_(h.

If W is a subspace of an inner product space V.

Then show that the orthogonal complement of W
is a subspace of V.

o6l QuBEE Cevell V-wlenr o a@euefl W erafled
W —én Qera@sg Birind V —en o diQauaf erens s

m\_P; meC/@L&v P

: 1 6)(3 -2
Compute the matrix product: ﬁ wh w .

-6 1j)\2 3
ﬁlu.m wﬂ Iwmw. GTenm ANLQUmES®mOE
sasdl (Ds. .

Define : Invariant subspace.

.rpr 2_erbleaf — euenFuwim.

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.
Let T be defined on F® by (x;,%,,%;) T =
(1% + Qyo%y + QygXs, Qgp, Xy + AgpXy +
Qlg3X3, 0y Xy + OlgoXy + Ag3%3) . Show that T is a
homomorphism of F® into itself.
F® - \fg T NG| (21, %5,%,)T =
.AQ:R_ + 0%y + Gy3%3, Qgp, Xy + oy + QlggXy, 0y %) +
CgoXy + Olgay) GTen euaTUMGSLILLLTD F® mbg)
FP5 T ey gf Qswdwmprs Gsmigsd
TGS (h.
If v,v,,...,u, in V are linearly independent, then
prove that every element in this linear span has a
unique representation in the form
Ao + Uy +..+ A, with 4, e F.
QeusLim Qeuefl V ulgyerer Uy, Ugs..r, Uy, Cuiflwich smprgen
aafles wigenr Grflw  olfleler e drer  aTps@euT
2 MILIL&ELD Ao + Uy + .+ A, 4 € F erenp
@Crewn ey euid L GG QMm@ erem Hlemq.
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If dim V = m, then find dim, Hom(V,F).
dimy V =m eaflé® dimy Hom(V,F)-g srens.

Define: Algebra over F .
F —én 185 o1d0g8lipm = euenywm.

If V. is finite-dim over F, and if T € A(V)is right
invertible then prove that it is invertible.

F-an 8g1 V wueyn uflwremd 2 amiwg). Gugib
T e A(V) Qg GH:S:%F%?E.E@ aafler g
Crirombll_&smiqwig) erans s,

If Te A(V), and if Se A(V) is regular then prove
that r(T) =r(STS™)

TeAV) wimgo SeAV) Comormen_wg erefed
r(T)=r(STS™) erew Blemql.

Let V be two-dimensional over the field F of real
numbers. Then find the characteristic roots of T
defined by v, T =5v; + 6v,,v,T = -Tv, .

Cowl, arair gemd F ' 18g euenmumbsiincL am
ufloraer QeisLi Qauafl V, GCuflwe o_(HLOMHOLD
T-wireng uT =5y + 6u,, v,T =-Tu, erau
aarun&sLILLHearertsefle

T-&n  SpuQuey
EPVRISENGT FHTERTS. -
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Show that A(AW))=W .
AAW)) =W erens sm_().

If V is a finite-dimensional inner product space,
and W is a subspace of V, prove = (Wi} =W.

preyn uflorewmd e elw 26 QumEE Qeuall V,
2igan 2 atdeuall W arafldr (W)! = W aram Blemiq.

Let A be an algebra, with unit element, over F;
and suppose that A is of dimension m over F.
Then prove that every element in A satisfies
some nontrivial polynomial in F(x)of degree at

mostm.

F e Bg swefll e miigeorw <iégfligr A . Guogib
F-én B8g A-an ufiorewrid m erefléd A — o 6rer
apseun® epiiyn F(x)-gieter BLiGum ug m
2alw SAHULHY uegnuurer flaney Qewub eer
Blemia).

If V is finite-dimensional over F, then for
S,T € A(V), prove that r(ST)=r(TS)=r(T) for S
regular in A(V).

F 8g apgeyn ufwremd 2 e w Qeusi i Qeuall V.
S, T e A(V) s@rée r(ST)=r(TS)=r(T) eer Hesq.
QuE S aaug A(V) —€é CriomLssigwg). |
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Prove that the relation of similarity is an
equivalence relation in A(V).

A(V) W9 uMTLESLLL L @55 Qun_lqr_ @I Fmen
QgL ereu Blem9.

PART C — (3 x 10 = 30 marks)

meﬂmn.. any THREE pzwmﬂou.m.

If V is a finite-dimensional and if W is a subspace
of V, then prove that W ‘is finite-dimensional,
dim W < dim V and dim V/W =dim V — dim
w. | L - ,
V wyeyn uflbrewd Garemi g wppn W siser
e arCleuafl erafled W @pueym uflwresnd Qsram g erar
Blep9. Gogib dim W < dim V Ee.e__b dim V/W -
dim V' —dim $\ rens &m_(H.

Let V be a finite dimensional inner uuomcnﬁ space.
Then prove that V has an orthonormal set as a
basis.

V yyen uflwremd Qarar o dr Qumeg Qeuafl
erafléy %ﬁe@ Qmﬂ@&@_ SOG SeiLd @@s@s eremm
P,

If 4,2,..An in F are &mﬁbo& characteristic roots
om TeA®V) and if U, Ug,...Uy, ATE owmumoeaﬂmena
vectors of T Um_oumsm to A, Ay,...4 uomvmo_ued_%.
then E.o<o that cte». .U, are rboml% E&oﬁmb&wb_w
over m.
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F & edar TeAlV) QaaCauprar AplibGudy
QPRIGET Ay, dy,...An g T € A(V) erénugen eremp
Apu@weéy  gpeonsEnsSrer T -dr  Aplnwdy
QeudL_T&eT vy, V,,...0, arafleo F 188 vy, v;,...0, Chflwed
ENGMTewT cTemEETL(H. -_5

If Vis n-dimensional over F, and if T' € A(V) has
all its characteristic roots in F, then prove that

. T satisfies a polynomial of mmmwoo n over F.

F 8g V- e uforemd n _b,s.e__b TeAV) -en
ApiGuwieoy QPOEIGET SIDTBFID m.ule
QmsEQweild F-et 85 ug n  eceoLw
uvogpiurener T —wireng Hlenmey Gaiujib erem Hlemiq.

Let V be the vector space of polynomials of degree

‘3orlessover F.In V define T by T(a,+a,x+

ax® +ax®) = o+ (x+1) + oy (x + 1) + @ (x +1)°.
Compute the matrix of T in the basis om
1,1+ x,1+x* and 1+x2.

F fg 3 sdvag Sspe Gopaurar Ly o elw
udgmiiirensar Qsran, Qeus it Qeuall V erens. V-

“ulléb T(ap + yx + apx® + agx®) = ap + ay (v +1)
4o (x+1)? rag(x+1)°

GTen - GuePTWmISHLILIL L TE
T -ar seflow 1L,1+x1+x° wpmd 1+x% aem
Sl ssasHod ssHs.

6 72013/SAM6A/TAB6A



