
coordinatov.ec/-orsLastClass-
We saw that

every
vector space

has a basis
- turns out that the # of vectors in a basis for
a given

V5 is fixed
- Call this # the en-dim-s.in of V

ex) dim ARM = n

dim clRnC×) ) = nxl

dim ( Mmxn HR) ) = mn



seotions.4-lowdinativec.tw/GhangeofBasisRe-aD:In checking if the vector

i) (2+3×-5×4 in span ( ltx -2×12 + ✗ -3×3
I

checking if the 3-vector (1) in span ( (! ) , /?;))
i:) checking it (; ;) in span ( ( I ;) , ( %) )

I



checking it 4- vector (¥,) in span / ( ! ) , / § ))
whycaroabatbue.is#Firstpaa?

let Balu
,

. .
. . ,Vn) be a basis for V

•then every vector win V can be expressed uniquely as

the sum

W : Civ , 1- Gut - - t Cnvn

0¥ ? The coordinate vector for w with respect to a basis B

Cobo = (%) in IR
"

Cn



ex) V : 1121×7
,

D- ( I ,✗,x
" )

• then 3- ✗ 1-5×2=3111-141+51×4

so [2×+5×70 = (F)
• 31=(2+73*4×-50) is another basis for V

• then 3-✗ + Sx
"

= Glttx) + cI3+x4 + ↳ G- ×
" )

3- ✗ *Sx
'

= 912th -513th -SG -F) ←turns out

⇒ [ 3*+5×8 = ( Iss )



Thring : Let V vs and D= Cv. - - un ) a basis
.

Then a vector win spun (u, Uy - , Um) it and only if

[

wbzinspunfcuiqlkkq.n.cm#Wealreadysuwthis!ex1V--
Maxim

.
D= ( (%) , ( %) , (9971/99) )

then (I ;) in span / ( : ;) , (%) ) if and only if



Cc::D, in sina.CH:D, , 4%1,7, )
"

I :) in # (1%11%1) ?

t.ie#--@ii)V=lR~Cx7
,
B:( 1.x, ×

" )

checking it 2*33×-5×2 in span ( Hx -2×32×-3×4 ?
"

[ 2+3×0*3 in span ( Atx -1¥, [2++3×23] ?
"



Chook it (1) in span ( fit , I :)) ?
What this thrm tells us is questions about spanning in general

can be reduced to questions about spanning in Rn

I

thrm ? V n - dim V5
.

Let CW, - , Wa) be vectors in V

1) If CW
.

,
. .

,
Wa) spun V then K In

2) If Cwy . . , Wa) is LI then KEN

Also have
"

half is good enough
"

statements

( see HW)



ex) V. Rix] ¢1, ✗ , 2x , 3.x )
- Hwa 4 vectors in 3-dim space

but do not spun .

exlv : Marin ( ( : ;) , (4) 1C : :))
-have 3 vectors in 4- dim space, but they are not LI



Recall : We saw that Gilo changes depending on ar basis
.

V -- Rdx]
• D= (1) ×, ✗

°)

• ☐" ( 2+×, 3++3×+2,
=>

G-✗ +5×92 = (§ )
(3-✗ + Sido" (%)

Aru there any relationship between [w)z and [Who '

Yest -The relationship is given as follows :

0¥ : let V n- dim vector space . Let

D:(Vi
,
-
-

,
Vn) and D

'

:(Wy . . , Wn) be 2 basis
.



The matrix

Paz ,

= (
"% ' % ' " ' Cvn

1 I t
is called the §É3 matrix from 23-8

'

""

thorns : V n - dim V5
,
B,D

'

2 diff basis
.

Then Cw]z , =Pw]B
•monovwfpo.so.JP#-oB



ex) V : Rdx] and B:( txx ' )
2=(1,2×+4×3×2)

Let f. 2-6×+3×2

a) Find (f),
• f : 2117 - 61×1+31×2 )

⇒ (f)pi

b) Find Po -ow '

R ' 1111+04×+4×7 +01×4 = > (1)zi =

✗= 0611¥ { (2×+45) ' -21×4=>1×7, , a (%)



✗TOLD + Ocha 4×7 + 11×4 ⇒ 1×7,1 . (F)

po→i(É÷
c)Find [ f)zi

Than tells us (f)
so

, : Pz -% , (f)
,

=L :& :X:)



iy:o) -61%1+4:)
it:o) -1-1%1+1 :) - ( %)

Chad : Is 241-312×-14×4 +151×4=4 ?

2 -6×-12×2415×2 a 2-6×+3×2=-1 I

d) check that g)
"

= Paso

te ich+01×1+041) =3 (1)z : (E)
2*+4×4 041 + 21×7+41×4=0 [2*+9×42 : (f)

✗
"
: och +01×1+01×4=0 [xyz : (f)



Po→
= ( & ; & I

f. 'o : 8 His ÷ : ) = to i ° ): : : ±0 4 I

0 2 O O l 0f-& ¥ & K :: : I = ( : : : K


