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1.
(a)

(b)

(a)

(c)

Let ). Note that M is a vector space over the field under the usual matrix addition and scalar
multiplication.

Let the mapping be defined by .

{i) Show that T'is a linear transformation.

(ii) Determine whether the following sets are invariant subspaces of the vector space over
the field under T
L
1I.

(i) Define an inner product space,

(i) Let ¥ be an inner product space over a field F. Prove that for and

(iii) et where .

Define . Is an inner product on? Justify your answer.

Let be any two vectors of a Buclidian Space.

(1) Prove that
(ii) Define the angle between u and v
(iii) Find the angle between the vectors (2,2,2) and (0,1,1) in £, the usnal Euclidean three

space.

Show that the three vectors 1= (2,2,2), ¥2=(0,1,1) and ¥:=(0,0,1) form a basis for £°, the usual

Euclidean three space. Construct an orthogonal basis for £ out of {”l » Has ”3} using the
Gram—Schmidt process.
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(2)

(b)

a b

M {[C d} la,b,c,d € R} cex ©58. . M on puice ame Cond o ¢fe affon

e R dedgon S £ eecBw o glonead. T ' M - M an

T(|
(i)
(i1)

c

(@)
(i)

(iif)

a b

]) [S :2 lj] G gbd eidy @ed. .

d
T Sard eBmBdnos B8 essitsis.
eI CrEeds peo gods poos T oled R Sedno 8o g M cecBn glmmned

858 85 Ghmens 6Dt Bt erNE®,

Low {[ ‘g][a.be R}

nowof] g]ta,beR}

b
gt HEin gdmea gbd ebsin.

V @as F edns & gaiod oo 8Donmai. xq, X, Y1,Y2 € VE® a,b € F 8350
<axy; +hxy, v, > = a<x,y > ta<x,y, > b <xy > 4bh<xpy, >
B0 enloms msis.

uo (x,%2,%3), v (VY2 ¥3) e@s ©88; u,v € R eB.

<uv > 12l 27+ x%3tyst 06s abd eudy ee®. <u,v > on R®
Bo gol iy gOmIcODe? Vel BEac o osis.




2.

u 8%y 3 o cecBn glmmend hmmen® cecBn orms.

(1) ut+v < u + vl 28 edns mdsdn.
(1) ue®ygnd emdos SBOOHGE O,

(i) Fow moce @Sehe eecBo gbmmen® eecBm (2,2,2) & (0,1,1)

gm0 emd g eENEeSm.

(b) U= (2,2,2), u,=(0,1,Nem u, =(0,0,1) 3 cecBo B BR0eE, @EEEe eegBnm GOmGEnt

Bee® B0 emxiDsds, Gram-Schmidt §o0@s 863 {“1, iU,, u3} , B8 seBw cenen
200 clm@gns oosis.
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L.

(a)

(b)

(a)

Mz{[g Z] la,b,c,d € R} elas.  eup@ownear  STwd sl L6 0Dpd  eTsomsm

QUBHESESHIEG SoaTE Leob R @ Gwsd M o@ snell Gawl stéiug GO 55568

. . . a bl _fa—b b . _—
T:M—>M sregid ulorésonag T ( [c d]) = [c~d c] Eamret  cuanFULISSLILIE SN S
6TEiN .

(1) T @@ gaufioran & Hiomhpb eTaé H1l (s,

(i) it Gaman e ech R @er Gwed T @er dp sralceausfl M Eed worppidsd

g UGeuafSeTT 6Tamd Giswi.

L we{[g Yleven)

moow ([} g] labe R}

(i) o 1 Quhbs Gaseh @D sUITLMIGE.
(ii) Fstsingyin soh tpodbdar Giosd V sisigy @b e Guhes Gaafl sr6.
X1, %2, Y1, V2 €V 0ppidb a,b € F @by
<axy Fhxy, vy H Y, > = a<x,y > Aa<x,Yp > Hb <xp ¥ > b <x3,)2 >
GTEM BiI6Y .
(i)  u= (v,x2,%3), v = (V1,¥2.¥3) otsiis, Bite 1,V € R .
<u,v > = 207 0%y, + x2%ys? eten suonupbsLUBEDS. < w,v > 6ldug)

R® @it spuh © 1 GLighBEon 7 2 1ogh) el ol HuImuin o s,

u P v T embdl G GauafGwrshasster wnsTulayh EreiE el sTdib.

() flu+vll < full + vl stsm By




(c)

(ii) wishmh v siauepiise Sl wama Coranrdams sammunibe.
(i) eupsownar embA' G apQeus EX @ev anedsst (2,2,2) wppid (0,1,1) sramusupiide

el s e BETENEHENG S SIS,

iy = (2,2,2), 1, = (0,L,1) wpmid 1, = (0,0,1) steimussr aupsmiownan ssbEl B apGsusi ES @insnan
P  papeodord o MaNEG D  slaid &1L Hs. SmdAODYT  GeupuTl oL LWSTUEHGS
{ul, iy, u3} BFeSmbas EX Biparan HIATOF Iy gpalh Qe Saminie.




