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Q1 .

a) How can we prove
ÑÉii)=sÑÉÑ) ?

→ Argue that the spans V and W are subsets of one another

& Prove spans are equal by showing

① VEW T.e.V-fi.fiEW
⇒ V=W

② ÑÉÑ T.e.V-fois-w.EU
mm

b) List . sp÷É=span¥)
→ ñ=¥*
① unit vector

119711=1

② equal span ( part Cas ! )

→ QES 5- span / {813 )= d-ST ✗=¥,
→ Tu

,
i. E- d.ST

→ s ≤Q Q = span / {at} )=B.LI/3=11sTlltsT.:sT=B-ai



c) Find 9T

How 82 Should look like

→ Recall :

{qY } should be ① linearlyindependent → perpendicular to hi

② Normal → un=vetoMTmm
③ Orthogonal

☆ Diagrams : ish
→ what is this vector?

To-proj-a.lk) =L

g,
> - - - - - - - - - - - - -

>

s

projects
"

projection of Fu onto &
"

scalar

☆ Recall trom 16A) : Mr

Protasis)=
(ÉÉ)-
Hat 114

↳ But 5inch -14 normal , 114111? = 1

⇒ pwj-a.lk) =/SEE

⇒ ① ¥= ¥- (Fratton

② E-É



d) What if { Fishin} not ITnearly Independent but rather sT= ✗Er

→ Then Tf we draw bit 5h
t

normalized ST

→
→ ¥
91

→ Because ¥+5k are Tn the same directions

⇒ = E- (Eita )& = 5h- she = ◦ →EE O
↓

Fr before normalization
projection of 5h onto☒

e) Find Eh

①

→ Go far : EE 1%-11

②
E--E- prognosis ⇒ E- ¥%,

③ En = In- projq.tk) - probation)

= En - CENTENE, - CENTER)Er

ñn=¥¥n×



Q2 .
[ tall matrix

a) AERn×m , n ≥m

Show Tf A orthogonal , ATA
-_ Imxm

→ Visualize& explicitly write down ATA

a- In ⇐ (→÷:
-

It

ATE

1-
att-

:

-

a:-._ µ . .

=

_

AYAT at"av - - . Farm = Iman

E. ⇔. 1=1 ! : :D .;
-

.

.

8m¥,
Tam-tam

taille-1



b) AE Rn✗m ,
n≥m

Show that projection of Ty onto subspace spanned by columns of A Ta AATY.

→ A Th tall
.

↓
least-squares soph

→ PWJ
,

( Tg ) = A

=

AlATAJlATtgTeaFauaresTEgzaa@Am.m
> An,④I⑨✗m Amxnt
-

Anxm Aiming
= AATY


