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4.7 - Change of Basis @

Note: Recall that (v)j is the coordinate vector for a vector v relative to a basis B.
When considered as a column vector, this author uses the notation [v]5.

Definition: If S = {vy, v, ..., v,}isabasis for a finite-dimensional vector space

V, and if(v)s = (cy, ¢, ..., ¢,) is the coordinate vector of v relative to S, then
the mapping v — (V) is the coordinate map relative to S from V to R".

Ao Ste ot éasls J;dr Mar IS
S=3e8l, (8], [F 8] [8r]5

Pelebive o %ws éxsm oo csordyate

veckor Sor A= [£3] 1s Ak =06,2532)

Bwrt 40 we Saw in ﬁ/ST vf’éwt Ceordials -
M&w@f
o (Me=(1,2:3.4).

o cortitionts chowse beconse o Lasss
is A\ evadt.

%GS ?méguces & mﬂ/ﬂp/\/\j ‘(Iﬁ)wx Mzz mto
‘(ZWZ




) 21
MZZ MD\%\
r({y/ /4)5 = (6,2,5,3)
|77 g &~ ()23,

/

To transition from one basis B to another basis B’ for the same vector space, we
use a transition matrix, denoted by PB@

In 4.5, we found (V’OI‘ v = (—1, 7, 2) with respect to the ba81 Vi, Vo, V3},
where v; = (2, —1, —1), v, = (=2, 1, 2),and v3 = (3, 5, 4) by row reducing an
augmented matrix. Here we achieve the same result by using a transition matrix

from ,% the standard basis for R?, t
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Definition: If we change the basis for a vector space V from an old basis

B = {uy, u,, ..., u,} to anew basis B" = {uf, u}, ..., ul}, then [u;]p are the
coordinate vectors for the old basis vectors relative to the new basis. The transi-
tion matrix from B to B’ is the matrix having these vectors as its columns and
is written [by this author] as Pg_,gr = [[u;]y |[uz]z]...|[u.] 5 ]. Note that this is a
partitioned matrix.

We use this as follows: For every vector vin V,

[V]lp = Psopr [V]p

#3 Consider the bases B = {u;, uy, us} and B’ = {u{, uy, ug} for R3, where

2 2 1 3 1 —1
u; = |1[,u; = |-1|,us =|2|andu]=|1|,u;=|1 [u;=]|0
1 1 1 -5 -3 2
a. Find the trfmhsitibn matrix B to B’. M « ' - -
% /\% ;DB >p’ =
b. Compute the coordinate Vectorhere w = | 8 | and use the transition
-5

matrix in part (a) to compute [wW].

c. Check your work by computing [w ] directly.




ﬁn//J
R -l 2
mtla_lrU N I )
¥
J|0— oD (T
9 . iy ﬁl| |¢Iu/
-9 3 T
00 |&f Y—r—o
j gy
3 5‘_/5
[ 0\ | N —
e L ‘% 5
_— NN S
— N — Wz (
NI= AQ. [l
/ -~
N— 1 -] WA
N W (™
< N2
M/ r\/.\

2/ ]

S—

VaN

(A
d
(poh)
N
‘,{I\t
_,Ww WJ@
=, N=
A
R
ﬁbﬁ ~ B
Ny /

/

_ ~
(=712
) =| 23/2

-5

> 3 o

ot
N (3 1 1%

-




Theorem 4.7.1 If P is the transition matrix from a basis B to a basis B’ for a
finite-dimensional vector space V, then P is invertible, and P~! is the transition
matrix from B’ to B.

#13 If P is the transition matrix from a basis B to a basis B, and Q is the transition

matrix from B to a basis C, what is the transition matrix from B’ to C? What is
-

the transition matrix from C to B’?




