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Ipic 6 continued ... )

Lef: Let B
=[s ...]

be a basis/coordinate system

for IR

· We say that i is
an thogonal

basis if every pair
of Vectors

in B are orthogonal , that

iso = o if a b.

· We say that B is
an

thonormal basis
if

(i) B is or thogonal,

and (ii) every vector
in B

has length 1
.



Ex: In, let B = [,]
->

where i = < 1
,
03
, j = 30 , 17

We saw before that B is a busis .

& Is i an orthogonal basis ?

20] = (1)(0) + (d)(1)
= O· Yes

, i
is an orthogonal

basis

&: Is p an orthonormal
basis ?

(i) B is Orthogonal

(ii) Kill= =· 11jll= = 1

-
I Yes, B is

an orthonormal
basis .



Ex: In IRY le + B = [a, []

where = < , 1,=-1 , 17 .

We saw previously that i is a
basis,

&: IsB an orthogonal basis
?

X . = (1)(- 1) + (i)(1)

= 0it Yes
, B is

an

Orthogonal basis.

&: Isan orthonormal basis ?

(i) B is Orthogonal

Kall =E +F151= =E + !

B is not an orthonormal
basis



Ex: (Hw6 #3)

In 12, let =
< , k,

5= 1 , 07

· Let's show B = [s] is a basis

by showing that a
and

are linearly independent
.

Need to solve

< + 25 = 5

for < , 2.

We get

< 41 , k +
(2(1 , 07

= 70, 07

which gives

(,47 +( , 07
= (0 , 07

44 + ( , 4)
= 40
,
07

TL



This gives ②= 0

[ [=Do
C= 0

The only solution
to

> + 25 =

is c = 0,
= 0.

Thus, = < 1
,
1)
,
5 =<1 , 07

are linearly independent
.

So
, B =[ , ] is

a
basis .

&: IsB an
orthogonal basis

?



d o = (x)(1) + (1)(0)

= 0No, is out an
orthogonal basis.

&: Isan
or thonormal basis

?

No , becauseB
is not an

-

>Orthogonalbasic)
Where E = <1, 0,0, j = ( 0

,
1
,
03,

E = < 0, 0, 17 .

We saw

previously that p is a
basis

for IR3.



o = (1)(0) + (0)(0) + (0)())
= 0

j: = (0)(0) + (1)(0) + (0)(1)
= 0=

Yes
, p

is an orthogonal
basis .

or thonormal
basis ?

&: Is B an

(i) B is
orthogonal

(ii) Kill=+o
=

|jll=+ 0 =
1

Hell=+ 1 = 1

So
, yes, B

is an orthonormal
basis .



Coordinate dot-product theoremTo
+ B =[in] be a basis

for IR"

Leti be some vector
in R
.

· If B is an orthogonal basis,
then

+
-

[inates's B

· If & is an
orthonormal basis ,

then

r( .)+... t(E)-
-

-S
coordinates



# In 13
,
consider the

orthonormal basis p = [, ).

whereE = <1
,

07, = <0,1

Let v = [7
,
-27.

Let's find
means : E's B-coordinates

From the coordinate dot-product thm .

v = ( )i +( .])5

= (97, -2) · < ,03) + (7,-27.(1))

= ((71(1) + (2)(0)) + ((7)(0)
+ ( -2)(D)]

= 7 - 25
&

So
, [v]p = (7 , -2)



Ex: In 13
,
let B = [ , 5)

where = <, 1, 5 = < 1
,

17. We

saw this is an orthogonal basis
.

Let Y = < - 8 ,
77

.

&3-coordinatesFind [E] ** s I

From the corrdinate det-product thi :

=(

=
=- +)
Ack: -t +E =

- * <1)+(,)&= 4- z
-E -k +E

->

= - 8
,
77 = v



#t: To turn an orthogonal basis

into an orthonormal
basis, just

divide each rector by its length.

Orthornormal
Ei -

+ =t =(i)Orthogonal Il all-[ [a = 71, 1) > -= =[
5 = (- 1, 17 115'll

·


