Topic#9

Change of coordinates



Let V: vs., dim(V) =n < oo, §,5": o.b. for V.

lyeL(V), invertible

veV veV

g []

l ? Qdéf[lv]g,eMnx,,(F) l ’
[v]gr € F" [vlg € F"

Then,
Vs = [L)3/[V]e = Qlv]s where @ E [1]5,

Q= [lv]g, is called a change of coordinate matrix.

It changes [3’-coordinate of v to 3-coordinate of v.
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Notes:

12 Q7 = (M5 =[G = [M5

2°. ﬁ,:{‘/{a"' ,V,,,}, B={v, -, va}
Q= [MG = (WDl [L(vi)ls) = ([vls. -~ . [vals)

Prop: V Tei(;/) V where dim(V)= n<oco and 3, §' : 0.b. for V.

Relation of [T]g and [T]g ?
[Ty =[T13 =l o Tokly =115 -[T15- L5 = QITISQ

Then, [T]g = Q[T]3Q, where Q = [/v]g/-

3/6



Remark:
A € Mpyn(F)
1°. Let ' = {e1, -+, en} be s.0.b. for F".

[Laly = ([La(en)]lys -~ - s [La(en)ly) = ([Aerlys - -+ [Aen]y) = A
Aey : 1% column of A, 7': s.o.b = [Aer], is still 15F column of A.

2° Let vy = {v1, -, vp} be an o.b. for F".
[Laly = [Lal} = [fpn © Lao ko)) = [len] L [Lal D [heo]] = QLAQ

~': s.0.b. for F"

def

And Q = [lso]} = ([valyr | valy |-+ | Vi) = (v [ va | -+ | vi)
ie. Q=(vi|va| -]y

s LAl = vy = @TTAQ

where Q = [IV]:YY/ =M |val | Va)nxn-
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e.g T def the reflection
about the line y = 2x

R? y = y=2x , ,
I 1 Question: Find [T]g, where 3
) <2> is the s.o0.b. for R?.
(+) \
Ple. "
e p

o = (1), (2)) b ot o o 2. 5yt o T
T()= ()1 ()~ ()
(? %)G%(ﬂ@?

Tl = [T]gf =
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Let Q = [/Rz]g/ = (; _12> (change (’-co to (-co).

-1
1-2 12
o -1 _ /.
QT = <2 1 ) =3 (2 1> (change (3-co to 3'-co).
Therefore,

[Tls = [le2 o T o k]

= U] [ 715 e
= QT]p Q™"

()50 55D
HEEL

Since 3 is a s.0.b. for R?, we have T = L4.
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