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itrhutisabasis? Let Cv . . .vn) be in V
• V. - . vn are LI
• spun Cv . - . rn) I V

ex) Rh - € : what is max # of LI vectors?
A- in

•to check if v.."Éa an LI

→ (II
-
-

yt



Qi , What is the min # of spanning vectors

A : n
• to check if vÉÉ span IRN

→ (I
- - "

)t
exits (Hi (1) i (E) it :)
a basis for 1123

No - there are 4 vectors
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neither spanning/LI spanning not LI
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LI not spanning LI but not spanning?
Spanning but not LI?



ÉhaH is

otgo,n)
Let D:(v. . .vn) be a basis for V.

•then any win V can k written uniquely as

we C. V. t Cz Vet - . 1- Cnvn

0¥: The coordinate vector with respect to basis B

is [w]z= (&;) in M



ex) 11=1121×3 and D= ( tax')

€: Find [ 2-4×+12×2]z =

G- 10×40 =

[ ✗ +E)
☐
= (f)

[ It ✗Too = ( !)
§ Suppose f- is in New with

(f)
•
= (Iu)



What is f ? 4+2×-10×221

exit Mmm 0=(011%14%1,1%1)
mis a matrix with

Cmt = (¥;) in R
"

m : 101:o) -4%1+4%1.201::)

i-eo.IT
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Chyanyeofbasis
vector space B. = Ck - - Vn)

Be:(Wi - - Wn )

then for any z in V
• ( z )

&

• [ z ]
82

€1 How are G-To
,

and G)
a
related ?



A-: through change of basis matrix !

p
a-so.

= [
"'" '"'" - "

it I
-
"

change of basis matrix (from D. to Do)
"

Name is justified because

G)a = P G-Too .Bish



g) V. Rdx] D. =( t.mil

Be:( 1,1++11++2)

G.) Find [4-10×8
, :(

G.) Find Po
. -0W

G) Find 14-10×8
,



an Pa→±
• I = a. (1) talk✗It Aslltx

")

= I 41 to (HH tooth

⇒ assai (d)
• ✗ = a. (1) t ar Cltx) + as (HH)

✗ = a, t Art Arx + as + as✗
2

✗ = (a. + Acta) + (a)✗ 1- (a) ×
'

⇒
Artart as = 0 a , = - l

Az =\ =) 92=1
as =D 93=0



⇒ Choi. (1)
• ×
? A, (1) t ai CHA t a} lltx

")

✗
"

= G. + Art Ark t as tazx
"

= ( ait ait a}) tan tan
"

⇒ a. = - l

Az = 0

as = I

⇒ cite
.
= (F)



p
•→i(§ ?

" ):
Q2: Find CHOI )o

,
p [4-⇒

Han a- viii. ( : If:?)
'

→ (E) +of;) -101 :)
Claim: G-Hits; ( Yg)



141171-011++7 -1011++7=-14-10-10×2

=4-N✗Z#

Ñ=P←
T : V-ow linear transformation

1) T(✗try) a Tcxlttly) for any +,> inv

2) Tlcx) = (Ttx ) for any + in V, oink .



(V. - - Vn) basis tr V
T : v - ow

Bw:(w . -
- Wm) basis for W

d-widow Wilson CT
w

*now

= ( / f
-
- - - /

V ✓
mxn

For any 2- in V

d-G)] G-]
few

=

you Bv

ikr ¥ Ern



Ker (T) hull (A)

m¥Y¥, .?÷÷fYY
""A) 'spunlidumnsota)
rank (A) = din GullahRank CT)=dmlRH"

nuy.tl#EA)
is T injective ? Are columns LI ?÷÷÷÷*.¥÷÷÷÷÷i÷iis T surjective ?
is T an isomorphism? Is A invertible ?

A- columns -- rank (A) + nullity (A)
"

detct)



Suppose T : IRIÉ] → M*ÉR)
D.villa , ×

")

Dw :( 1%1,1%1,1%1,18:))
with A-www. ( } ! & )
€:Whuti+?

' 2
""



A-: First find C.tl/tx+x4)zw
"

Atia,ww[Hx+x%
a-a+*iD=( ! !!) / :')Ow 3 21

= ' /
'

g) + ' (f) + ' (E)
EKMAN)ow: ( ¥)



whwtistlltxti.tn:i¥"¥.%¥÷
Dw

and A-ma ' ( ¥ ! ! E.)
*,

what is tf ? ? ))



• Find [1-(1%1)] ow = At
, •you

Cl !Be

-1¥:& :X:D
" 1%-4.1+1%4:)

G- (F)Tow =/ ¥1
TT(%)=8+7x+6i+x+3✗-



Eigenvalues/vectors
The tv
<
At :*

A:( § § has eigenvalues t.nl → vi. %)
Jail → Vi :C)
73=2 → vs : (f)

DEKA - II) :O



I 2 I Find nd1A

A:(
'

; :& :o)
.im

0

free ..r

✗ y
- trees

no"(A¥(g÷ )
www.f;) -4

's;)
✓
☒ + r -1-2101+5=0

- r - s
noun :'(

"

g) +4¥)



⇒nuHlAtspan(i(&①


