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PART A — (10 x 2 = 20 marks) e
Answer any TEN questions.

Let V be a vector space over F. Prove that
a0=0,ackF.
F én Bgren QeusQeuef Verans. a0 =0, a € F eran
Hoiays. _
Let S be a nonempty subset of a <oo8~. space V.
Define L(S).
V eramp GeusL r@euefiuden QQ._BBBB o I sawnd .S erens.

A.w.v ulenem uangwmy. Eg S 8.
When do you say that the vectors vy, v,, ....,u, of
V is linearly independent. . 9.
V WQér QeudLiigemman vy; s, ....,U, —eow QEQE:@@
R LIQFFTITSMme 6T6N SnpeiiaEar?

10.

What is the dimension of V over F?

- F-an Bgnan V-ulen uflomrenrib erampmed eraien?

m w.mo/z%v .

P

Define a characteristic vector of 7' e A(V). 15.

T e A(V) e uamiwe QeudbL ey cuanmm.

Compute |
= ﬁL =]

.. . N ,
HH msEmaamwa.
-1 -1 U

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

17.
Let V be a vector space. Prove that
(@) ap=-(av) a eFveV ,
) Ifv£0,av=0>a=0.
V erenugy e@mGeusLibeuat erens.
(~ap=—(av), acF,veV . =
(=) Ifv#0,av=0=>a=0 e Himieys.
If U and .S\ are subspace of V, E.oﬁ.w that 19.

Q.+$\ veViv=u+w,uel, SmS\.v
<§mﬂ 2 er@eueflser U whmid S\m_.gm
Q+S\n.ﬂcm<.\cu=+§=m~\,8m$\wﬂ.m:@@@,._m.
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A wwp bvoic  Atvuctwres

1 1 um 16.

If dimpV =10 then compute the value of
dim . Hom(V, v).

dim, V=10 aeflé dimy Hom(V, v)-er wfieus
ST1&E. )

Let V be a vector space over F. Let u, v, we V '‘and
let @, e F. If V is an inner product space, then
find the value of AQ u + pu, Ev.

F an Sgren QeusLmQeueh Verens. u, v, we V whmid
a, peF aas. V gn caCumnpsso@aal eafld
AQ u+ fu, w) e wlemus srens.

When do you say that u, ve <. are orthogonal?-
u,veV aauar aLCumnys QemiGssTame ear
SaMeumi?

Let T € A(V). Then what is the value of VT

T e A(V) erens. VT Qe wdiiy erenan?

Define the rank of T e A(V).

T € \»Q\v e SrEms euenTLIm:

Define the characteristic root of T e A(V).

T e A(V) Weérn uam9we apesans euemmugy.
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Prove that L(S) is a subspace of V.
Véned@aual L(S) arem Hipyays.

If V is a finite — dimensional vector space, prove

that it contains a finite set v, v,,...., v, of Li

elements Ero% linear spanis V.

V erenug @@ eyl Ea_b:aan_uo%% QausLrGeuefl
aafle, v, Ug,...., U, &N (Pyeyn sSewrorer LI
2 gliljsmer SiFen RMUgSsTar V Wear cuCuar —<u8
QuipH®mEEL eren Hmeys.

Prove that any two finite — dimensional vector
space over F of same dimension are isomorphic.

F & \Sgnar, erisg @raw® wpigeym wHmib ¢Cr ufwmrerr
perw QeusLir Q@%aﬂ &0 @uiljewujanwGs erer
Hoieys.

Prove that W+ is a subspace of V.

W+ eramugy V Qe 2 ar@euef arar Hlpiays.

If Vis finite dimensional vector space over F and if
S, T e'A(V) then prove that

(@ r(ST)<r(T)

®) r(TS)<r(T).
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20.

21.

dimensional and.
—dim(4 N B).

F ean \Bgnenr  poeym r__zsqaaﬁ_mggm Qe
QausLirB@eual Verans. S, H mb?.v GT NS

(@) r(ST)<AT)

() r{TS)<r(T).
PART C — (3 x 10 = 30 marks)
Answer any THREE questions.

" Prove that if v}, v,,...., v, are in V then either they

are linearly independent or some v, is a linear
-combination of 2.5 wuoomo&bm ones v, ... » Voot s

[

Uy, Ugsereny U, eTaTLIGT V Fsmae @@Em_m: ' S| MEUGET

ROUGE eTyTEmausaTECAT DD®E S U, eTamimar
SIgen ppPseen vy, ..., Uy @TeTUmausefian. @m
. Eﬁwaegﬂﬁq& @@m@.& era ._.@.G_Ew.

A mE_. B are finite &Bobﬁoﬂ& mzv,o%moo &. a

vector space V, then prove that A+ B is finite
&Bﬁbfwv dim A +dim B .

V eemp GeusL iGeuaflfien apyeyy 2 dr@eauaisers
A wpmid B e ereran erampne) A+ B aeénugid g
wyeyn uflorarearar@senn dim(A4 + B)=dim A
+dim B - dim(4 N B) @i aranyh Hipeys.
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22,

23.

24.

If V is finite — &Babwuonm_ and Wis a-subspace of
V then prove that W is isomorphic to <\$A$\v
and dim A(W)= dimV - dim W.

V ¢® puemn EEE:Q@QFE@. GTEmID EBEE w
a_.a_r@_ V Qe 2 arQauefl eremmib, Qemairimed W-ib
<\_h?5 -e|ib " & 2_(ThHeGTemesr

dim A(W) = dimV - dim W eranmid Flmieys.

erenmd

If u,ueV then prove that [, o)< |u] | -
u,veV aafio u v)<f b aorpposs

If V is finite dimensional inner product space over
F, prove that T'e A(V) is invertible if and only if

nw@oosm»mw:onﬁom gm Engm_v%boBS:oam.
is not 0. -

F e Bgran ey uforemorer apeniw
eaOuEsse Qeiefl  V aale TeA(V) @er
Qaurig19éd -5 @@ma Caaneuwnen wpmd Curgiorer
Bupsmer T saren 868y udgmins Careaeuuler
wrflell 2yl yElub e erar Hmieys.
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