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6.7 Coordinates
- p.2%

The coordinate vector of vV with respect to the
ordered basis S = {V1,V3,...,Va} is

/ C1 \
7),=| ©

\ &

where

— > —
V = CiVi + CoVa + -+ + CpVr

By Theorem 6.5, [7] IS unique.

S

- — >

EXAMPLE 1|LetV=ReandS={i,j,K}.

Then for any vector X in R?, [7]8 =X.

MATH 316U (003) - 6.7 (Coordinates) / 1



EXAMPLE 2

X = (2,-1,3), find [7] .

Let V = R® and
S={(1,0,0),(1,1,0),(1,1,1)}. Given

S

(1111 2) (1007 3 )
011 |-1 |-|] o101 -4
0o01] 3 ) \o001]| 3
(3

Answer: [7]S= -4 |.
. 3/
EXAMPLE 3
V =Py T={tt1}.Given V = 4t2 - 2t + 3,
find[V]T.
4 )
Answer: [V]T: -2 .
. 3/
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EXAMPLE 4| (Problem 4 p.303) UseVand V as

iINEXAMPLE 3andS={t°-t+1,t+1,t>+1}.

Find | V']
S

Set 4t2 - 2t + 3 =

ci(t? =t + 1) + co(t + 1) + c3(t? + 1).

Compare coefficients of the same power of t:
4 =Cq+C3

—2=-C1+0C>
3=C1+Cyr+C3

(1011 4\ (1007 1)
1102 || 0107 -1

1111 3 ) (oo01]| 3
(1)

Answer: [7]8= -1 |.
. 3
Check:

1t —t+2D) -1t +1)+3(t°+1) = 4t> -2t + 3.
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EXAMPLE 5| (Problem 12 p.304)
LetV:Mzz;
S =
{ 1 -2 -1 3
o o)\ o1 )
10 0 -1 \
oo /\ 1 o0 )
(0 )
Given[V] | 1 find V.
S 0
\ 2 )
AnSNer:7=
(—13) (o—1> (—11)
1 +2 = .
01 1 0 2 1
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