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(For those who joined in July 2003 and after)

Time : Three hours
SECTION A — (8 x 5 = 40 marks)
Answer any EIGHT questions.

1. V g F e sapilen Barar  QeusLim
Qeueflwurened, Epssam_cupenn Hniels.

(@) a-0=0(aecF,0eV)

(<) 0v=0@eV,0¢€ F)

@) (Fa=a(-v)= —(av) (ae F,veV).

Let V be a vectorspace over a field F' . Then prove
the following :.

(a) a-0=0(aeF,0eV)

®) 0.v=0(@weV,0eF)

) (~a)v=a(-v)=~av) (ae F,veV).
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2. T:VoW aaug @6 @6GUs o (HLOTHOD  ETENE
T(V)={Tw)/veV} eép sard W -ar odr@ead aar
Hlmieys.

Let T:V —W be a linear transformation. Then

prove that the set TV)={TWw)/ve V} is a subspace of
w.

3. A, B eenuen sweauflanswjdrer G Qeti@ss eflsar
SETTED, AT Qemigssefl eraneyd AB @ Qartigssean
eranaid Himieys. '

Let A and B be orthogonal matrices of the same
order. Then prove that AT is orthogonal and AB is

orthogonal.

4 afles n seoLu g 57 e A eafd
(adjA)A =A(ade)=lA|I , eren Hipeys. [ eremug aufleng

n 2@l @ ADE Slenfl.

Let A be any square matrix of order n . Prove
that (ade)A=A(ade)=|A|I, where I is the unit

matrix of order n .
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5. o261 QueE Qeuafloow aucmpunpss. V. erearug F -er
Bgren @i 2 TaLIwEE Aeuerl erafle

(=) (u, av)=aw,v) ae F,u,veV

() @, v+w)=@v)+ww), uwv,weV e
fpeys.

Define inner product space. If V is an inner

product space over F , prove that
(a) (u,av)=a(u,v), ae F,u,veV

(b) (u,v+w)=(u,v)+u,w), where u,v,we V.

8 -6 2
6. =-6 7 -4| eap @l Aplndwey
2 -4 3

FLOGTUTL_OL_& ST,

Find the characteristic equation of the matrix

8 -6 2
=|-6 7 -4/.
2 -4 3
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7. 1
2

SIHLUEDES GODSS NS STLD TS .

1 43 2
Reduce the matrix |1 2 3 4|to normal form
2 6 75
and find its rank.
8. N crenp erawenilen, cu@LiLimansaflen cramrantlaamsanws

ST S.

Find the numbers of divisors of a given
number N .
9. nn+1)(@2n+l) eeamp e, 6 e GUHWL erem

Hpeys.
Show that n(n +1)(2n +1) is divisible by 6.

10. 2" =3(mod13) eren fmieys.

Prove that 2°% = 3(mod13).
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"eluereyanALse cremenflen cuidsid 3m g 3m +1 erenp
&g 66 @ HEGLD TS ST (D, '
Show that every square is of the form 3m or
S;n +1.
12, 712141 erémp eremm 719-9e auELIG eren Bimyeys.
Show that 712!+1 is divisible by 719,

SECTION B — (6 x 10 = 60 marks)
Answer any SIX questions.
13, o® wpyeyemer uflorar Qeusli Qeuefler oCsgyid
Qran® Sigbsammsar F10 TaTaflEmaiarer GousL e
Qupdl(B&ELD eTar Hmays.
Prove that any two bases of a finite dimensional

vector space have the same number of vectors.
14. semb F-an  Spowwps CQeusii Qeuall  V -an
2 _etdeuafl W erafie, %;—={W +V/iveV} syeng F -on Ba

@ QeusL it Qeuef) eram Himeys.
If W is a subspace of a vector space V over the

field F, prove that —V—‘(I— ={W+V/ive V} is a vector space

over F .
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15.  epg @ s5IT &cooﬂemu;xum, R FWEET el LHMID
rdlir s10&8T el Aweupdlen sPsors Cr g el
TS P eTan Flpieys.

Prove that any square matrix is expressible
uniquely as a sum of a symmetric matrix and a skew

symmetric matrix.
16. geaildamm pyeyerer  Lflwramepeter 2 GTQLIHEE
Qavafliyd, QemEss <oE Seowul Qupdmsey e
foeys. |

Prove that every finite dimensional inner product
space has an orthonormal basis.
17.  Qswel-anmiloran Capmsams oTipd Hmeys.
State and prove Cayley Hamilton theorem.
18. geuleun@m &l @ eramapemTyd, UsT  eramsaien
Gumssars @Cr e auflule) erips (piguyb erar Bmieys.
Prove that every composite number can be written
as a product of prime numbers in a unique way.
19. n @@ ww ear erafle), (N ) -er A1y sreEwms.

If n is an integer, find the value of g(NV).
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0TS B2 L 52 ey erer, 14 2 UEGLHWD erar
Hoeys.

() % 9,2 eraren pey SOS5055 P& Tamser

arafler, (Zx)’ -3%«° erenigy 108 b eu@UEL ereams
ST 5.

(a) Prove that 3***? + 52"*! is divisible by 14.

(b) If x, y, z are three consecutive integers show
that (Yx)’ -3 % is divisible by 108.

21, Qasyrésdluien Csposms apd Boeys. elevaen
Coppswss smaiss.
State and prove Lagrange's theorem. Deduce

Wilson's theorem.

22. x+y+z=86, x+2y+3z2=14, x+4y+72=30
T@ID  FOAUTHSET CUTGBEGL oTad &T iy Sieysamers
STE .

Show that the equations x4+ y+2z =6,
Xx+2y+3z=14, x+4y+72=30 are consistent and
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