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Learning goals :

° introduce bases

o preservation of linear structure
(preview of isomorphism)

Defy A subset B EV is a basis of V when

span B
-

- V and B is linearly independent.
MY exercise BEV is a basis iff B is a

minimal generating set iff B is a maximal

linearly independent set .

(Minimal lmaximat

wrt E
. )

Defy An ordered basis is a basis with elk listed
as a

sequence
i t b

, .bz , . . -) .

Ry In Hefferon, LIF intybrackets just
only ordered bases notation

.

are considered and

these are called bases
.



Defy Given an ordered basis B -- Cbn . .. , bn ) of
✓ and veV

,
F ! X , , - , In EF at .

✓ = X
,
b
,
t - - - tlnbn

The coordinates of v with respect to B are
the motor CX

. . . . . .
In ) EF? .

!!

Repeat '

ystandard bans

Ej Cl) F
'
has ordered bogie B - Lei , er , es )

for e
,
= 4,0, O), ez = (0,1 , O) , e, = 10,0, I ) , Since

(x
, y, z ) = xe, tyre,

'

Zeng , the coordinates of
(Ay, t) are (x,y, Z ) .

(2) Take Bk Ses , er , e , > .

Then the
words of (x,y , z ) are ( Z

,y ,
x)

- order matters !
13) check that B " =/ ( I, 0,0) , 4,1 , o) , 11,1 , D)

is a basis of F? Since

(x
,y , t )

= (x-g) ( I, 0,0) t ly - z ) Cbl,O) tzlbbl)

get words of Cay , z) are key , y - t, z ) .



For instance , B
"

words of Cho ,B) are

( l
, -3,3 )

.

(4) TPS And a basis for Mata , IF) .

Probably get stool , to :) , l ? 8) , ( ooo, ) )
in which case (q bd) has words Ca, b, c, d) EF

"
.

(5) Let's write (7, - 6) e IR
'

in words Vrt

( (5,35
,
4,4)) tubal is an ordered basis ofBi) .

Need Chu) at . HS ,3) tall ,41=17 , -6)

⇐ 51 tu - 7

I. the = -6 .

Aug'd matrix (
s

,

'

y

its (o
' II :)

to words are ( 2, -3)
.



towards isomorphism ( preservation of linear

structure )

Given an ordered basis 13=54, .-→ Vn ) of V
,

get inverse bij 'ne
Thefts

✓# Fn

v→ Repost)
x
,
V
,
t - - s txnvn -1 (X

, , . . - , xn )
.

Even better
,
those functions preserve linear

structure : Hur w) = flu) tfw)
,
fav ) -- Ifk )

.

Since both elements and operations align ,
✓ and F

"

are

"

essentially the same?

After we study linear transformations ,
we will call V and F

"

isomorphic .


