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APRIL 2021 72087/ TAMGA

Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)
Answer any TEN questions.
1.  Define linear combination.
Crilwe Care| cuenyuimi.

2. If V 1is a vector space over F, prove that
0V=0veV.

V  aeaug Fear dgrar  HeswerCeuall  ereied
OV =0,veV eer fimays.

3.  Define basis of a vector space.
@@ Sangwer Qeuafluder iqserd euanTwm.
4, Define homomorphism of a vector space.
SHevgwer Ceuaflufler Qew@emijend euaFuim.
5.  Define internal direct sum.
2 61 Chitanl L6 euanyuim.
6.  Define annihilator.

B&4 cuenquim.



10.

11.

12.

13.

If W is a subspace of V , write down W™ .
W ererugy V Wesr 2 ar@euafl erafed w-+ (PSS,
Find the length of <w,, w, > where W, =(3, 2,1).

W =3, 21) eeammbsréd <W, W >-er Berb
SIS .

Define algebra.
@Qupsailgsb cuemyump.

Define regular linear transformation.
RpEGn Crilwed 2 (HLIHDD euamFwm.

When do you say that the subspace W of Vis
invariant under T e A(V)?

Te AV)ler &p V Wer 2 er@euafl W eriQumpgy
LDTIDTSSTE @) (HHELD

Define characteristic root of T e A(V).

Te AV) Wer Sprifue epesas cuayuim.
PART B — (5 x 5 = 25 marks)
Answer any FIVE questions.

Prove that the intersection of two subspaces of a
vector space V is a subspace of V .

Hevswer Qeuafl V -uller @) 2 erGeuafsafien Geul ()
V Werr 2 arGleuefl eram Hlmic|s.
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14.

15.

16.

17.

Prove that v,,v,,...,Vv, are in V, then either they
are linearly independent or some V, is a linear

combination of the proceeding ones V,,V,,...V, ;.

V),V e,V

L ereruer Vo uld  @pBsSTed  SeneusET
Crflwed erruppsraCour g o V, yarg
wpiagweareunder Crilwd GCareursGeur @ me@ b

eran Hlmieys.

Prove that the vectors (1, 2, 1), (2, 1, 0) and
(1, -1, 2) are linearly independent.
(1,2,1), (2,1, 0 wpmid (1, -1, 2) dlwer Cpilwed

smrudmenel eTar Hlmies.

Prove that any two basis of a finite dimensional
vector space V have the same number of

elements.

wiyeym uflorewrperer Hevgwer Geuafl V -e o érer
ThS @ (pserhisefgILD 2 @iTer o mitigefler
cTeRTEmTSand FLOWD 6Ten IHlmics.

Prove that W™ is a subspace of V .

W ererugs V e 2 etQeued erem Hlmies.
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18.

19.

20.

Prove that F™ is isomorphic F™ if and only if
n=m.

F(m GTGHTLIG) F™ -hE Qué @uymw QuHH(HES
Coemeuwimanr wHMID Seudlwiorer s(Huur@h N=mMm
eran flmieys.

Prove that if V is finite dimensional over F and if
T e A(V) is singular, then there exists an S#0 in

A(V) such that ST =TS=0.

Far Ss V @mw wyeam uforerd Csmer g,
oomd  Te AV) qumeowsseaembuam g —oreafld
AV)-Wer S#0s5 ST =TS=0 erar Flmiays.

PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

If T is a homomorphism of U onto V with Kernel
W, prove that V 1is isomorphic to U /W.
Conversely if U is a vector space and W 1is a
subspace of U, then prove that there is a
homomorphism of U onto U /W.

2l g5m Wajrear U allar Cwoed gmmy Vg T
Qewe guyew eafld V wrag U/Wése @Qued
Ui 2mLwg ear Blimes. wmsmowrar U
crarugl Hevswernr Geuefl wHmbd W ererugy U efleir
o ar@euatl  erafled U g@w, igar  Coesmiy
U/W.g@n Gewued guiamn QmeEh erar Hline|s.
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21.

22.

23.

If A and B are finite dimensional
subspace of a vector space V, prove that

(A+B) is finite dimensional and

dim(A+ B) = dim(A) + dim B — dim(AN B) .

A opppb Berermwer V -wler @wigeymy uflomentid
Qarerr 2 er@euaflger erafles (A+B)  erarugibd
wyajn uflbremd OQarerlg —eermib  WwHmILD
dim(A+ B) =dim(A) +dim B—dim(AN B)  eremmd
Hyeys.

If u,ve V , then prove that |<u, v>|< |ul [v].

uveV aafe |<u, v>|<|ul|v] erer Apieys.

If V is finite dimensional vector space over F and
if STe AV) then prove that (a) r(ST)<r(T)
(®) r(TS)<r(T) () r(ST)=r(TS)=r(T).

F ar 8g V erarugl wpgeym uflwmewrperer Sensuwier
Qouafl wHmd S,Te AV) eaflléd (=) r(ST)<r(T)
(@) 1(TS<rT) @ r(SNH=rTS)=1(T) aar
Hmieys.
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24.

Let V be a finite dimensional inner product space
and let W be a subspace of V. Prove that

V=Waew".

W eraruigl pigajm uflorenrd Qarer o 1 QLimsar
Qeuallderr 2 er@euafll  erammmed V=W AW" ean
Hoeys.
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