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Linear independence

today More on those solve systems w real
distinct eigenvalues

Edie
Ect

onhomey term

superposition Il In are sols
C EICH t t Cn EnCH is a Sol'u

Lineadinep Ifl n act liu indep on interval
I if C y CH t t ca CHO on I

C cut 0

Theovent If Ict InCt are linearly indep
Sol's of the ux n system

x'Ct ICH ICH
on an interval I then any solin

of the system is of the form
t GI CH t n t Ca E CH

for some const scalars a y Cn

lin indep sols are good building blocks



How to check linear independence
Sup we have n vector valued fats
each nxt vector valued

It no
I

it XunCt

Wroustion determinant

X2CH KUCH
was multi da it

n If It en are solutions of
ICHI on an interval I

Tf y are lin independent on
then W It a t 0 foral
te I

If I x are lin dependent
on I then W In a Ct O E
allt



Ex E I
Given sols I est f e

Goat find a solin on all of R w

Eco I
Is there such a soli Is it unique
Yes by theorem on existence
uniqueness of sols

FÉ Én the sols In lin independent

W I a t det est eyest ze2t

zest t est esto
for all t ER

Xi Xz lin indep on RI

So any solin is of form
Ct C Y CH t Cz Ct

Want Ico



Life o talezero
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Ci t Cz I

a za 2
9 4 6 3

É
ICH 4e3t 1 3 e

y

How do we find a lin indep sols

Look at E'A A CH
const matrix
NX h

E I f I

Ltd

d O d
plugged in

Pert S rert berto
v2 Srt 6 ert O

r 5 rt 6 0 r 2 3



Today guess that a sol n to

is of form ICH e't I
for X E tbd const

vector

Ct etty CH Xe't

I II hetty etty
ext AI Xe Q

YEE XIE E
identity matrix

A XE I E
100

EO u x1 vector

So If we can find X such that
there is vector E WI

property
E DELE E

they ext y will be a solin
to y I I



Wat I XI to be non invertible
have non trivial
null space be singular

so del A XI O Charact

I scalar edu of
h scalar

A

A X feat complex o for which
bet I XI O

is called an fate of

An eigenvector associated to an eigenvalue
X is a non zero vector so that

CI XI MEI XI

Ez

Eigenalees
det E XE dell 11
det Is ca ki Dez

I 5 6 X 5 6 0

4 2 7 3



Eigenvalues X 2,7 3

Find eigenvectors assoc w 4 2

A 21 I
4 2

all 1
Eilat
24th O

Z V Uz O

v2 24
É
In is an e vector for any

Y to
EI V l I is an e vector

eat I is a solin to

A E
Excise find e vector for 4 3


