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Problem 1. If true, prove the statement. If false, give a counterexample.
grtf (a) Suppose u, vy, vy € R? such that u-v; = u - vy. Then v; = vs.
3pts (b) If a n x mm matrix A has orthonormal columns, then AAT = I,,.

A(Y{s Problem 2. Show that if a n x m matrix consists of nonzero orthogonal columns, then m < n.
(Hint: are the columns then linearly independent?)

ﬂ (a) NoPe. Witness : w= [L]/ V= [?L Vp = [j]' (U =u-va co).
(b) NO[)Q. CDVlSiCL?tr‘ A':[‘l)] AAT¢ [L]E‘ O] - [:) g:{ ‘# Iz‘
#2.

KL let A have colums G ,..-/'d'm e [Rn_

C[Qimf Well show +hese "Fov\m a “Vl . ?nJeF. Set cflE
Then ml(A) = {0} imPlieS thet m2n (“.'
least one free col  when AnR REF)

vectors

f me>n  then I ot

P‘Y of  Claim: Suppose -
"7—‘——1\ LLH) Cra4--. Cma—,y,, =0 @'ﬁr some Q- Cm Mot

You oy als » all zero.
= 45 sa ci o. -
(CH’—‘ thm 1 a{?%‘() / oo Then @ - (Cad - 4 Cnllm)=F:eB=0p

i

C‘iuailfl (Qi?d =o Hor E=éj
We  have @I =0

GVH—VQ Afc-{:Eou % i

SiNce A hQI

or‘uiodolﬂn( CO(-)

but @ fo= lad* o,

Ty A R |
- i Hi = Hi A
- Vil

2o > 19 A wins.



