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1. <Sol.> '
Since the normalized basisis u, =(1,0,0), u, =(0, \/_ \/_) we have
proj,, v = (v-u u, +(v-u,)u, = [(4,1,-7)-(1,0,0)|(1,0, 0){(41 7)- (0, \/15 \/1_)} o,iz,iz):(4,0,0)+(o,-3,-3):(4,-3,-3)

Thus, d(x,W)=min{d(x,y)}=[x - proj,x| =[(4,1,-7) - (4,-3,-3)| = (04, - 4)| = /32
2. <Sol.> Two polynomials u, = a,x* +bx+c,, U, =a,x*+hb,x+Cc,
Tlax® +bx+c,)=(a+b)x+¢
T(a,x? +b,x+c,)=(a, +b,)x+c,
T(d,u, +d,u, ) =T(d,|ax® +b,x+ ¢, |+ d,la,x? + bx+c, ) = T(d,a, + d,a, [x* +[d,b, +d,b, [x+[d,c, +d,c,])
=[d,a, +d,a, +d,b, +d,b, [x+[d,c, +d,c,|=[(d,a, +d,b )x+d,c,]+[(d,a, +d,b,)x+d,c,]=d,T(u,)+d,T(u,)
=d,[(a, +b )x+c,|+d,[(a, +b,)x+c,]|= le(alx2 +bx+ cl)+ dzT(azx2 +b,x+ cz): d,T(u,)+d,T(u,)
3. <Sol.>

1 1 -1 1 1 -1
(&) Eigen-structure: 4, =0, v,=r|-1|, 4,=3, v,=91|+t{ 0|, C=|-1 1 O
1 0 1 1 0 1
00O
() D=0 3 0
0 0 3
1 1 -1fo 0o o1 1 -1"
() A*=cb®Cc*=|-11 0|0 3 0|-11 O
1 0 1|0 0 3|1 0 1

(d) Applying Gram-Schmidt process,
v,=(1-11),v,=(1,10),v,=(-1,0,1)
u, =v,=(1,-1,1)

U, =V, - projulvz =V, —

2 ulul=(1,1,0)-9(1,'1,1):(1a1’0)
u 3

1" Y1
. . V,-u V,-u 0 0
Uy = V3 —proj, Vs —proj, Vs = Vg — uj-ui u, - Uz 'Uz u, = (-1,0,1)-5(1,-1,1)-5(1,1, 0)=(-1,0,1)
(1.-1D] =43, [1.1,0]=v2, |[¢1,01)]=+2
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The orthonormal basisfor Vis {



