
Short 
Takes 
331



vectorcoordiuatesdchang.qfbasis.si
far ,

- Vectors are the elements of a vecf.rspace-t.tl.
- E×¥ˢ ; ( 1

,
o , o) , (3. 7,1T, - 1) , etc

•
1
, ✗ ,

XZ
,
Sin ✗ ,

. . .

Given a vector Tell/ and a basis ✗ = { Ñ, , Ñ ,
- . .
,
Ñn} ,

There will be constants ai such that

I = [ ai Ñ;e- basis vector
"^

[ "
•ordiuaᵗfÑour vector

i#bais "

but what if we chose a different basis ? Y = {Ñ, ,Ñ, , . . . ,Ñn}
Then

,

T = ;É, bj Ñj
[ " coordinates of T
iai "

For a given problem , some coordinates may be more convenient

than others to represent F. . .
. . . but the vector T itself remains the same ?
It has a life of its own , regardless of how we choose to

describe it .

We refer to T as an

"

abstract vector
"

.

=



Since there are different bases to choose from, we may
want to switch from one to another .

How do we do that?

Take the basis Y above and note that

N

i!
←•e. * %

in the ✗ basis

Then
, for any J ,

T = É bjiij =jÉ, bj;É Tji F.)g. =1

= .É jÉ bjtj F.
but we know that

,
in the ✗ basis

,

N

T = ¥4 9. Ii as

i (ai - jÉ, bj Tji )) Tui = 0
.

Since the Fi are LI
,
the above is possible

is if , for each i ,

|ai=bjTj) The coefficients Tji that connect
1- ✗ with Y

,
serve to transform

i = 1
,
. . .

,
N the coefficients from the b cards

to the a cards
.



If we arrange T = ???
"

)← "

matrix
"

721 722 - - -

more on these soon

since • " bases are in Principle

;;! .gg?greuerseTerati--also exists
,
i.e.

-?⃝Éa for certain coefficients bijh

h=1,n.,N-
|ñi=jÉUijI

but then

Nba= ?É ¥, bjtji Vik
=
£ for any coordinates by I
g- = ,

bj (EF Tji Uih)
=

It must be that
↳
Sjk = 1 if j=h

"

Kronecker delta "

{
o if j≠h

NTjiUih=£j#|• I
0=7-1
" inverse matrix

"

° ^ ° '
' -

° )
↳

[ %; unit matrix "
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✗ = {Wi ,Ñz } ,

Ñ
,
= 12 , a) ,

T
,
= 11 , 3)

Y :{hi ,Ñ,] , Ñ
,
= (1/1) , % = 11 , - 1)

•
Ñ
,
= Tiwi + Tiwi = (27m , a) + 172,37 ,)

= (271+72,372) = (1 , 1)

⇒ µ,
= %

In = C- 1/3/12 = % -46=13

• Ñz = Tze WT + Taz Ñz = (27 , + Tzz , 3722) = ¢ , - 1)

⇒µ = - 1/3

Tzi = 111-43112=1*+16 = }

Therefore ,
T = (% %

% -%)
Exercise Find the matrix U corresponding to the

inverse operation .

E×amp6_: ✗ = { 1 , × ,
x2 ) Y= { 3, × -1,2×2- ✗ + 7)

3 = 3 . I → Ts , =3 , Tig = o , Tig = a

✗ -1 = 1. ✗ 1- (1) . I → Tan = -1
, Tz > = 1 , Tz> = 0

2×2 - ✗ + 7- = 2. X2 + C- 1)✗ + 7. 1 → 7>1--2 , 1-32=-1 , T,} = 7-

→-


