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PART A — (10 x 2 = 20 marks)

Answer any TEN questions.

Prove that the Kernel of a vector space
homomorphism is a subspace.

fevswen  Qavelisstar  GQawdbmprss Camiiggeden
2 L&, e eerdeuafl eram Himieys.

. Define internal direct sum.

2 6t Cpymer sa(HBena cuam ).

What is meant by basis of a vector space?

2 daswer Qeiafulen i &aeamd eremmed erere?
If dim, V=10, find dim, Hom(V,F).

dim; V=10 erafléd, dim; Hom (V, F) -3 snains.

Define V .

A
A

V -8 aemqug.
Given an example of an inner product space.

2 L dumssd Qeuafllsarar o smrammd s(5s.

I Bty - Linay o@w@;

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

If F® | prove that the vector (1,1,0) (3,1,3), (5,3, 3)
are linearly independent.

F®-¢ oarar  (1,1,0),(313) (533) wdu
Soswansdr Crflwed sriyarargrs @) meELb orar Hlma.

If w:V V' is an onto homomorhism with Kernel
W, then prove that N.n. W
w
y: VoV aamug W erenp o s 2 en_w Qawediomp
|4

G Canmiggen erafle, ISM.m V' aran flmieys.”

Prove that A(A(W))=W .
A(AW))=W aren Hmiays.

If W is a subspace of a finite dimensional inner
product space V over F then prove that

V=Wew'.

W aeug V eaeam gpuyeymy ufwrembd Qe
2 LAu@mssed GCeuafllfen o ar@euafiurs @ mrifar
V=WoW" aar finais.
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If Wis a subspace of V, prove that W' is also a
subspace of V.

W aemg V-ar oearGesall erafldd W' - b, V-ar
2 etlleuaf erer Hlmyeys.

Give an éxample of an algebra over F.
F-an Bgrar Quipsafissdine cr@ssissm @ sms.
If T e A(V). Define the range of T.

T e A(V)aafev, T-en eSeens eUEDTILI.

If Ac F is a characteristic root of T e A(v) then
prove that vT'=Av for some v#0 in V.

AeF aeamp ogiiy Te AQ) - & %HDL LPGOLOME
@@.w@ruqmﬂ:@w vT'=4v, v=0 eV eemm Hmeys.

Define matrix of a linear transformation.
R@US. 2 BLOTHDSE er janflleni cueyLig).

boﬂévmmmzvmwmomom<..<<me @o%osmm%ﬁwﬁs\
1s invariant under 7' c A(V)? ) =

W-arérug V-ar @@ ediQeell aams. T e A(V)

GTGOTLIS 63T

& W aanug QM  wrHoulder
2 er@auaflung @pé@h ey eriCung) sm PlgD?
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State and prove Cayley's theorem on linear
transformation. )

QaweSlufer R(HLg > (BLTHDES DETET Caspmsens sa
Hyeys.

If V is finite dimensional over F, prove that
T €A(V) is singular if and only if there exists

v# 0 such that v7T=0.

V aremig) F-en Guoer upigeymy uiflivmentid Qasmeime G
SasuenCeuafl, T eA(V) eramg) BU{LPEYETETSHITE
QmUusHE Guimg)reng)wrer
Bupgemer vI'=0 ergiwry V- g v=0 Gmé@d

eremm Hlmieys.

Caeneuins gD

If V is n-dimensional over F and if T'e A(v) has
all its characteristic roots 'n' F, then prove that T

satisfies a polynomial of degree in over F.

V-eramug) F-er Guweé n-uflomemd Qs QR
Slevsuenr  Qeuafl, T e A(v)-an Smasg  Hpuy
pamsEsd F-o o ererar arafler, T eremugy F-en Guo
n-Lig QameR Qm Ld@imiLTemen Spud Qewuyd
cran flmiays.
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PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

If A and B are the two mavmwwmom of a finite
dimensional vector space V over F, then prove that

A+B A

B ~TAnB’

(a)
®) dim(A+B)= dim A +dim B—dim (AN B).
A wpmid B eremug wpryeym ufwrewrd Qamemr -6
Gue odrer FHemswen Geuall V-er o et@euaflseris
@minQer,

>+wn A
B  AnB

(<=1)

(<) dim(A+ B)= dim A +dim B-dim (4 N B)

eren Klmies.
If V and W are of dimensions 'm' and 'n'
respectively over F, then prove that Hom(V,W) is
of dimension 'mn' over F.
F-ar Bgren V wpmio W erenuianeupfler Lifiomemriiser
eonGu 'm' wpmpd M’ , aafd Hom(V,W)-en

uflorewd 'mn’ erar Flmies.
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If u,ve V, then prove wrmﬁ._?v i m__:\__ =c__ ;

u wpmib v duer V-o @mpsre |(u, i.m__.:__ | e
Hpieys. .
If V is finite dimensional over F; then prove that

TeAV) 1s .E%mwﬂgo. if and only if the constant
terms of the minimal polynomial for T is not zero.

F-fg V @yeyny ufwrerd GCsrarig erefld,

T e A(V) Crpromdl s &miqusns L(m&s
Gemeuwnangip wHmid Cungrengorer HlLbS®eT
T-Wer  Amid  vo@piureflar  wrHled o @iy
_mvmﬂ%_EHBBm:@B erest _%_B._\Em.

If Te A(v) has all its characteristic roots in F
then prove that there is a basis of V in which the
matrix of T is triangular.

T € A(v) -uQer Apuifwey epeniser gmearggin F-o
Qms@oneme, “V-er %Efmw semsHer T-er  ojewil
p&Camenr euig 696l (HEGELD erer HlemL9.
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