
 

Linear independence dependence dimension

Span

Defni Say a collection 34 KY spans

if span Vi hey

Spanning sets can contain redundant vectors

e.g Ict 19 ft spans 1122

so does 4lb lily or 441,1D
spanyol.lo.st K.im
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1914 lol s
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Want to consider spanning set with

no redundancy

Refn A list 44 Unh in a vectorspace
is linearly independent if 4 cheep

hot air Such that there exists

I C Vit 1 Chevy O

If the only linear combination

Nlt Toby 0 has solution

4 6 Ch 0
say

Vi Vh1 is linearly independent



Why this is related to redundancy

Say linear dependent

Cir t tGVk o and Gto

then v Falk Sav uk

So V E span Vi Vk hence

Vl is redundant

In example I 191,1
V V L
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Ex Let V ff smooth function of X
f tf o

a Is Isin x ssx linearly independent

Hns Yes suppose

cisinx c.cssx.IT tea function

Then X o C o TC 1 0 9 0

X Iz C I th 0 0
G o

Se C Cn o

b Is 4 sin x nsx Sinixt
i k r

linearly independent

Ahs No By trig identities



sihlxtffy sinxnsI ssxs.in

Ez sinx t Enix

Se Iz V t Ink 4 0

Facts Q 14,41 is linearly dependent

one vector is a scalar multiple
of the other

Given column vectors

µ fly C 112

Iv yay is linearly independent
per A fog where A 4 by



This is because

C Vit the A f

Ex is It III Ig
linearly independent

Row reduce

I

is
A

one free variable
So her A I 104 hence linearly dependent



Ex Is 44 hi 4 Vy in Hk linear
independent

Has No

Because 4 has tank 3

4 Columns at least one free variable

Fact Any collection of n vectors in

µ is linearly dependent

A spanning set with no
redundancy

is called a basis



Def A set 14 m c v is
a basis for V if

1 tv ray is linearly independent

2 Spon h Va V

Ex In 112 it

is called the standard basis or

coordinate basis

notation Ei

g
ith now



Example of basis

Q Il X Xt is a basis for
Pr 4polynomials of degree E24

Got A X 162 X Go I t al Xt G XL

and Il X X is linearly independent

as I 3 to 3 1 3 L D
is a basis for Muir

V K Vs
Ex I 1 Lily is a basis for
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crit curtsy bbb
b

always has a solution f asg b

Fact Any two bases for the same
vector space have the same number ofelements

Defa The dimension of V is the
number of elements in any basis

If 14 hey is a basis then

3 k dim V



1 Lv ray is linearly independent

2 Spon Lv Va V

Any two of D 2 3
implies

1h ray is a basis

Why different basis

Ex Partial fractions

4 all rational functions of form
Ux t bXTC

Fixx in a b C E k y
V has basis



B I i

so din V 3

Claim C txt 2 4 is also

a basis

why 3 C has 3 elements dim v

D C is linearly independent

because it 1 o

hat x 21 IT o
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Let X 72 Cz o

x 7 Cg o

3 ti C is a basis

is a better basis for iakgrap.rs

Jtf dx logy Itc

Need to know how to write

Ax't bxtc
ay linear combinations

4 171 2 x 3

of 1 text to find

fax't bite DX


