FI.2MH Vector Spaces and Subspaces — Solutions 1
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EXAMPLES 2: VECTOR SPACES AND SUBSPACES — SOLUTIONS

Let§={(a,0,0) e B ac R}

Suppose u,v & § and o £ B, Hence 4 = {@),0,0} and v = (a3,0,0) for some a;.4: € K.
Now u+v = {ay,0,0) + {22,0,0) = {ay +a2,0,0) £ 5.

Moreover o = (a2, 0,0} = {0, 0,0) £ 5.

Thus § is a subspace of R

Let §={(a,1,0) e R'|ac B}

Then (1,1,0) € §but 2(1,1,0) = (2,2,0) & § and so § is not a subspace of I’

Let § = {(a,3a,2a) € R |a e R}.

Suppose u,v & § and o £ B

Then # = {ay,3a;,2a;) and v = (az,3a2,2az) for some ay,0z € K.

Hence u + v = (ay, 3ap, 2a; ) + (a2, 3a2, 2az) = (@) + a2, 3a; 4 3a2,2a;) + 2az)

= {ay +az,3a; +az},2{a) +a2)) € 5. 3

Morever e = ofay, 3ag, 2 ) = (o, 03ay, o 2ay ) = {oay, 3oty ). 2o ) £ 5.
Hence § is a subspace of R*.

Let§={(x,52) e B : 2x—3y+z=0}.

Suppose u,v € § and o € [

Then u = (x;,31,21) where 2x; — 3y + 2y = 0and v = (x2,32,22) where 2x —3ya 422 =
0.

Then u+ v = {x1 +x2,¥1 + ¥2.21 + 22).

But2(x; ~x2) =3y +y2) +{zi+z2) =2x =3+ + (2 -3n+n)=0+0=0
andsou+veES.

Also ot = (o, oy, 0z ) and 2oty ) — 3oty ) + o) = @i2x =3y +z1 ) =a.0=0
Thus o € 5.

Hence, by the Subspace Test, § is a subspace of B

Let§={{x,nz) e R} +y*+22 < L xyze R}

Take u = (1,0,0) and v = (0,1,0). Now u,v 5§

but u+v=(1,0,0)+(0,1,0} = (1,1,0) and 12+ 12+ 0> =2 sou+v € 5.

Hence § is not a subspace of &Y.
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Lees = { i ) € Malabie,
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Hence 5 is not a subspace of Moz,
LetS={AcMn|A=4"}

Suppose A, Be Sand o € B,

Then (A+B8)Y =A"+F =A4+BandsoA+Be S,
Also [0A)" = o’ = oA, so oA 2 8.

Henee § is a subspace of Mao.

Let 5§ = {A € M2z | detd =0},

1 0 0 0 e S
recam{ 3 0)ua= (8 Y omave=(10),

Now detd = det B =0, but det{A+ B} = 1.
Thus A, B S, butA+EB & 5.
Hence § is not a subspace of Mi;.



