Linear Algebra — Part 7

Examples for subspaces: (1) A :z (§1>€R3 ‘ X. = X d X, = -2x 2{
" 1= 2 an 7 = - 2
%

Is this a subspace?

Checking: (a) Is the zero vector in M°?
%) (o S

x:o = X = 0 p—
> X, 0 X;= 0 =-1%

= OCM \/

(b) 1Is U closed under scalar multiplication?

!
Assume: U E U\ , A€ R , W= (“11>

“3
Then: u1 = u'l.
“3 = _Zul
Xy AW,
What about?  X:= A-u o X=x ) =1 Au
X A,
3
Do we have? X, = X ]
1 ' which is equivalent to 7\“1 ?\U.,_
Xa = _ZXL 7\u3 - _2(%“1\

W, =-2u, = Aug =-2(A w,) = x=Aue M/



(c) 1Is M closed under vector addition?

u1
Assume: U,V e | \k:<“z> oV
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Then: U, =Y, and Vi =V,
W, = -Lu, \/3 - —ZV,_
X, W, t+V,
What about?  X:i= W+V |,  X=|{x]=| %tV
X, Wt Vg
Do we have? X, = X, WtV = UtV
which is equivalent to
X, = -1x, Ut Vg = =2 v,)
Proot: U, = u =V
e and bt
W, = -Lu, Vi = —ZV,_

WtV Wt V,

:> > Wt+V, = WtV,
Wt Vy = -2u, +( ZV) WtV = —Z(U\g vl)
:> Xi= W+V € U\ /

X 3
_—> U = i; (’:})C‘R ‘ X=X, and X = —sz} subspace!
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(2) Mzi(’;‘)eﬁf | xf:xz}

Show that (b) does not hold: W

N

< (cU\

what about? X:= A = (> ¢ M

(- 21: Xf# X, =1 -:> not a subspace!



