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-Spanning,
linear

independence, basis

We are going
to develop

What a coordinate
system

is .

It will be
called a basis.

: Let V
be a vector

space over
a
field F .

-> +

Let Vis Vegan
be vectors

from V .

① A vector is said to be->
in the span of VisVagu,Un
-

if we car write



=+ ... En Un

-
Where

,2 ... Care is called
scalars from F

.
a linear

combination
+ +Vive ,un

④ The an of ijve ...in is
the set

span (d T ng ...3)
=

3
= Start...

③ If W = Spar (S ,
Un
,
in ,

3)
t

then we say that
sa n

span
We



: Let V = IR, F
= IR

.

Let i = 1
,
07

.

: Is
w = -5, 0)

in the

span
of i.

Can we
write

(- 5 ,0
= c ,

<1 , 07

- -
->
-

c,
W -

for some scalar
c , 3

Yes
,Es
.

So
,
In is in the spar

of i
.



: Is
E=< 1-1 in the

Span of &

We would
need to solve

<
1
,
0

E = c,

This would
become <1, -1 = <c ,0
x
can't happen

So

,nos isnoti

&: What
is the span

of i ?

span(53) = 5, / ,
ER)

= [4<,0))4e(R)



=2( , 0))4E (R)

of i consists of
The spar

all rectors of the
form

<, o where c is a scalar
in R .

LetV = F = R .

C

+
= (1 , 07, 2

= <0 , 17 .

Let VI

&: Is
i = < 10, -3)

in

of i,i
the spar

Can we
write

kot



This would become

< 10 -3) =
(4, 0) + (0,

(2)

which gives

< 10, - 3) = < ,
(2)

So,
c
,
= le

,
c2=

- 3 .

-

That is , w
=
105 , -3Ec

So , E
is in the span

of Ve
M

lo
->->+I I -

=100 -Sin
-send-------i W



Q : What is the span
of vie ?

->
-

span (Evis 3) = Et 2Vz)4 , 2 EIR3

=(4 ,
<1 , 0) + c(0,1/4 , GE (R)

=2(4 , 0) + (0 ,
(2)(4 , 4 f (R)

=2(4 ,4)(4 , 4t(R)

= IR
Anotherway :

rector <a, b)
from IR

Given any

we get

<a
,
b)

+ 3 < 0,1

a + bic



So any vector in IR is in

the span of i,F2

For example,

(2 , 5)
= 2 + Sc

Summary :" = <1 , 0), = <0,
1

span all of V
= 12 .

-
-
-

Ex: Let V
= IR"
,
F = IR

.

Let - = (2 , 17 ,
= 71

,
17.

.

An example
of a vector in

the span
of Este is

t

1 . W + 2 . Ve = 1 . (2 , 1) + 2
. 7 1
, )



= (2 , 1) + - 2
,
2)

= <0, 37

So
,
< 0
,
37 is in the spar

of i, hi
<0 ,3) =
i +zen

-

&
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-

-x



&laimi<,- e
Prof: Let <a ,

b) be

IR? We
rector in write

any

must show that
can

<a) Ie
This becomes

(a ,b)
= (24 , 4)

+ 7 (n)(2)

which gives

-sais
+

-



This gives

24 - C
= aCc , + c = b

Let's solve :

(iii) (a i(a)
- zR ,

+ R2+ Rz ( -3/a 23)-
b

=R2

1 : i /- 5a + 36)
This gives
4 + c

= b+



②c = - 5a + b

04 = b - c =
b - ( 5 a + E3b)

= 5a+ b

Plugging this back into

< a , b)
= c

,
(2 ,1 + 47 1 , 1

gives

<a
,
b) blu+-Garb)Di

So
, every vector

<9 , b) is in

the span of = < 2
,
1, == 1

,
1)

⑭



Ex: [a , b)
= (3
,

- 67

(3,
- 6) = (5 . 3 +56) < 2 , k

+ (- 5 . 3 +3(-6))<
1
,
K

Ie

< 3,
- 6) = ( - 1) (2,

1 + (- 5)(-1)

-

Theorem : Let V be a rector
-

space over
a
field F .

Let

-> -

Vis Veg ... En
be vectors from

U .

Then spae (dessing B

is a subspace
of V

.
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