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Last time we showed that

a = <1 , 1, 5 = < 1 , 17

are linearly ·independent.

Since B
=[ , 5]

consists of 2 linearly
independent

rectors in IR2 we know
that

B is a basis/coordinate system

for? So any
rector

in I will
be able

to be

written =c
+

Where , ce
are unique

numbers

associated with ,
called

its coordinates .



Let = <3 , 17.

Let's find 's
coordinates.

Need to solve

< 3 , 1)=x
+ 2 ( 1 , 1)

u

I <a + x5

This gives

< 3 , 17 = (47
+ (- c)(2)

50(3
, 1)
=( - (2 , 4 + ()
in

-
Need to solve

4
- 2 =30=



+Q gives 24 = 4 .
Soe

Plug into &
to get 2 + c

= 1.

Somet

Ms-
So , ↑
]p= (2,

- 1

E's B-coordinates Sib)
Let's draw a picture.
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Suppose you know that

[] =< 4 , -57 . What is i ?
L

B-coordinates
i's

-B =(,], = 4,k, 5 = 71 , 1
We get

= = 4 - 55 = 44 , 17
- 54- 1

,
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Ex: In 1R3
,
let : = 51 , 0, 07,

j = 10, 1 , 07, = 30, 0, 17.
21 In the HW

you will show

& that, ,
are linear by

Y independent.

So
, B

= [ , ]sE] is a
basis

or coordinate system
for IR3.

It's called the standard

↓

basis for 13.

If for example, = <1 , 2 , 3).

Then,



i = <1 , 2 ,3)
=<1 , 0, 07 + (0, 2, 03 + 50, 0 , 37

= 1 . <1 , 0 , 03+ 2(0,
1
, 03 + 360, 0, 17

= 1. + 2 -5 + 3.
So, &
[]p = < , 2 ,3)

1Z

↓
Y =(1 ,2 , 37 +

XL

e



Recall that if in and

are in MP or IR3 we have

To = 1 all · (lvll · cos (t)

where G is the anglebetween
i and ↑ ->

So 0 = 900 ->
v

precisely when

. = Kill .Kille = O

-ef: Given any
two rectors

andIs in IR"
,
we say

thata andt are othogonal
↑

orif 2 : 5 = 0 . [perpendicular



Ex: In 1R3 = < 1,07, E = Co, 1)

ioj =<1 , 0) · (0, 1) = (1)(0) + (d)(1)
= 0

So
,
I and I are

E orthogonal

In(R, let = <R, T = <- )
b

- %E = <, 1) ·<,/

# = (1)( - 1) + (1)(1)

= O

So
,

a and t are orthogonal



Ex: In IRY let = <1, 0),v =<, 1)

Then,

Fr = = <1 ,07
· < , 1)

= (1)(i) + (0)(i)
#

= 1 + 0
Y

So, I and i are not
or thogonal


