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PART A — (5 x 3 = 15 marks)

Answer any FIVE questions.

1. Define the homomorphism of a vector space.
@@ Ceusl  Geuaflufer Lemed &M Ly ecretieng eUeFLImI.

2. If S and T are subsets of V, then prove that
L(SuT)=L(S)+L(T).

Vler eolsammsar S womd T erens.
L(SuT)=L(S)+L(T) eren Himeys.

3. If dimpV=m then what is the dimension of
Hom(V,V)?
dimyV=m eeafleo, Hom(V,V) wer ufwmrewrid
GTGTGUT ?

4. If V 1is a vector space then what is its dual space?

V eerug om Qeus  Geuafl ecrafldr <igear @) mano

Qeuafl ererLig) eTetmen ?



10.

Let V be a inner product space. Let uw,v,weV

and a € F'. Then (au+ fv, w)="?

V em 2a@Qumées@ Qeuefl erens. u, v, weV wHmbd
aelF aaflle (au+ fv, w)="?

Let V be an innerproduct space and let veV.
Then what is the value of Hv” ?

V g ea@umssed CQeueal erans wpmb VeV erens.

"U” ufletr L eTeime ?

Let u, veV, an innerproduct space. When do you

say that u is orthogonal to v ?

V eamn 2a@umsssd Cesaflufler w,veV erens.
u eriGung v -&@ Cam@ssns @QHESE@HD 6T dnms.
Define an algebra A over F'.

F -ér Sgrer Qupsanilsip A ellener cuenyuimy.

Define a characteristic root 4 of T € A(V).

T e A(V) -en uam9we epeod A -ellaner euanywimy.

Define the matrix of T e A(V).

T e A(V) e emtluflenar cuanyuimy.
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12.

13.

14.

1 6)(3 -2
Compute .
9GS
Sl &a ( 1 GJ [3 _2].
-6 1)\2 3

When do you say that S, T € A(V) are similar?
S, TeA(V) auQurpg augQeurgsns @) meEE@m ?

PART B — (3 x 10 = 30 marks)
Answer any THREE questions.

If V' is a vector space over F', prove that
(@ aO=o0,ackF
b)) ov=0.

F & Sgmar QausL Qeuafl V' erafléd
(o) aO=0, aecF

(=) ov=0 erar Hmeys.

If v, v,,...,v, €V are linearly independent then

prove that every element in their linear span has a
unique representation in the form
Ao+t A0, A eF.

Uy, UgseonsU, € V' eratuiar Cpflwe swiremomerng erefled
geuGleum(m, 2 My Simaeusaier Crfluwied
@ Gleuatlder 1G5l HlSEsieuD AU .+ 4,0,
A eF eeamm cugousms saflggeunrs CQubmEerg
erem Hlmies.
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16.

17.

If V is finite-dimensional and W is a subspace of
V' then prove that

A

We—V  dimAW)=dimV -dimW .
AW)

V eaeaug @m wpyeyn ufloraraperargrseynd W

GTGITLIG V Qe 2 ar@euaflwmse,b @ L6
v

AW)

A
W =

,dimA(W)=dimV —dimW erer fimieys.

Let u,veV and ackF. Prove that
(au+puv,au+ pv)=aa (u, u)+ a f(Wwp)+

a p v, u)+ B (v,0)

u,veV womb ack eens.

(u+puv,au+ Bv)=aa (u, u)+ a B (u, v)+
a v, u)+p B vv)
ere Hlmies.

If V 1s a finite-dimensional innerproduct space
and W 1is a subspace of V then prove that

(WH =W,

V.  eenug  pyeym  uflbrewperer 2 6mllLmasen
Qeuefl wHmd W ererug V uler o erGlouefl eremeyd
QarawrLme (WH)t =W eran Blmieys.
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19.

20.

21.

Let A€ F be a characteristic root of Te A(V).

Prove that 4 is a root of the minimal polynomial
of T.

AeF earug T eAV)er e uanwd eped
ereng. T e @eppsuls Lo@niLs Coraneuuden
gpeod A erar Hlmieys.

Define the matrix of T for T'e A(V).
TeAWV)-55 T Wer siamllullenar euamruim.

PART C — (2 x 15 = 30 marks)
Answer any TWO questions.

If {v,, vy,...,v,} is a basis of V over F and if
wy, Wy,...,w,, €V are linearly independent over
F, then prove that m<n.

F ér BSgrer V Wlernr oyqdgemd {U;, Uy,...,U, | 6rermib,
LOMD Wy, Wy,...,W,, €V eratuer  F -ear  Bgrer
Crflwed swrSerorang eremmid QamearLmed m <n erer
fmeys.

Let V Dbe finite dimensional and v#0eV . Prove
that there is an element f ¢ V such that f@)#0.

V  eemug @ wpuyeym uflorewrpererg eremeid
wpmd v#0eV eaareyb Qamdrs. f e V e 2 ML
f@)#0 erampeurmy o erergl e Hlmies.
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23.

24.

Let V be a finite dimensional inner product space.
Prove that V has an orthonormal set as a basis.

V  eerug  wpuen uflwmeriperer 2 emllLimhése
Qeuafl erafles V' e Qpfn @ Qomi@ss sansams
R g EE@ToNs GubHmieTerg erer Hlmieys.

Let V be finite dimensional over F'. Prove that
TeA(V) is regular if and only if 77 maps V

onto V.

V  eremugl e wpuem uflomariperer o 6mlLimée
Qeuafl eretres. T € A(V) Qugerms @més GCaameuwimer
womib Cungwrer Blubsamer T Guoliev V yerh V
erem Hlmies.

If V is n-dimensional over F and if T € A(V)
has the matrix m,(T) in the basis v, vy,...,0, and
the matrix m,(T) in the basis w,, w,y,...,w, of V

over F', then prove that there is an element
C e F, such that my(T)=Cm,(T)C™".

V -arerugy  F -en BSgrar  n-uflorewrd  CsmewrLg,
crarmd Cogud T'e A(V)  ererugsn@ Uy, Ugseon,U,
ey Slgssansms omiw el m (1) erenmibd,
opmb Fer Bz w, Wy,....,w, TN SG&ESMSMS
Qarewr  Tulewr el my(T) erermd  CsmewTLmed
my(T)=Cm(T)C" eempeury CeF, erem
2 ML Q&G erer Hlimies.
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