
 

Linear Independence
HW 3.12

span ft 7 if is the plane 13bi s baths 0

But if you solve Ax 0 in PVE 3 parameters null
space is space 3 dimensional What's the difference
They're coplanar

it ECE s

So want a notion of some rector is a linearcombo of
the others which one

EH Eli'sHEH Eek's EH
Def A set of vectors fun rn is linearly dependent LD
if the homogeneous vector equation

Xie t Xu t 1 XnVa EO
has a nontrivial solution Such a solution is a
linear dependence relation

Es sfg Gfs f fo
B a linear dependence relation

Given a linear dependence relation x u txzVztxsB O



Iep bn i i 1 2 33
nontrivial some Xi D Suppose x to Then

v x Ktx vz ve C Spanluaus

LD some vector is in the span of the others

NB this doesn't say every vector it
is in the span of the others V
a i r fD r fi's 1h

Linear dependence relation Vetuators O
S v vz C Span vz vz

Def A set of vectors fuss orn is linearly independent GI
if it's not linearly dependent ie

XN exist rt XnVn O
has only the trivial solution

LI no rector is in thespan of the others

t

u
ie 1 vector vs Ime

2 rectos a plane
3 creates us space etc
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Eg Are

3 E E LI

Needs I 4 x E t E 0

vs I Yo x 0 IEE

No free wars no nontrivial solves LI

NB If Ax 0 has a nontrivial solution Cxy xa
x ret c xn rn 0 is a linear dependence

relation A ly d

Matrix interpretations
A has LI columns

Ax 0 has only the trivial sdn
Nal ft fo
A has full column rank

Languages.LI LD are adjectives that describe a setofvectors
Bad Ai LI n is LD on va v
Good A has LI columns hi k v LD

Eg v B LI es r 40
Any set containing 0 B LD if u 0
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Iv t Ov t Orn O LDR

yw is LD me Spanks or vespanEu
ryu collinear
Spanfund is a line or 103

Similarly Gari ve u LD coplanar

Basis
like writing a subspace V us Span n k rs

any vector m V is v Xiv txzktx.rs
Don't like this expression can be non unique

O X v t xx t X vz can have nontrivial solns
This happens if you used too many vectors

leg 3 vectors to span a plane

Def A basis for a subspace V is a set of vectors
un N 3 in V satisfying
i dV Span Sry Nd spans is LI
GI Gros nd is LI

Spans every motor in V can be written
X v t Xdvd

LI this expression is unique only one choice of Cxc xd
why A y Yd then A d v

has one solution Zero solns v V
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Def The unit coordinate vectors are the columns of In
e al ee s en Ep

Eg Ee en is a basis for IR
spans 1 af tbh off
LI In has full column rank

Bases of R Suppose the columns of A form a

basis of IR Let r rank
l span CalCA IR full new rank r m

2 LI Nwl A fo full al rank r n

So r m n so A is invertible

Bases for IR columns of an

invertible matrix



Notes
IR has many bases
eg 9631913 914,13417

Every basis of R has n vectors

True for any subspace dimension


