
 

T.EE
IfXEIR and Ax ̅ Xx ̅ has a nontrivial solution

then X is an exvalue of A

Any nontrivial soln is
an eigenvector of A

corresponding to X

The set of all solutions is the eigenspaces
of A

corresponding to X

Axx̅i̅ffAx ̅ xx ̅ 0

iff Ax XII O

iff A XI x ̅ 0

X is an eigenvalue iff A XI x ̅ 0 has nontrivial
solns

iff A XI is singular

iff det A XI 0

eigenspace Nul A XI

So eigenspace is a subspace of IR



eigenvalue can be 0

eigenvector cannot be 0

eigenspace 0 U all eigenvectors

Ff v 3 w̅ 8

a Is a an eigenvector of A

b Is w̅
a Is w̅ is

cal Check ifATXufosome X
An 9 9

4 works

151 At E 9 3

No not multiples NQ
c w̅ D so cannot be an eigrect.NO



E ᵈ
2 is 1 7 an eigenvalue

If so describe the set of eigenvectors

corresponding to
7 7 Alsodescribe the

eigenspace

7 7 is an eigral iff A 71 is singular

A I 89

rows are lin dep multiples

so A 7I is singular

lx7isaneigenvatueIJace
N.la I

8
71

x x2 0 x x x2

free



eigspace
ttERM
Fittingly
1 1 2 is an eigenvalue

Find a basis for the eigenspace corresponding

to 1 2

eigspace Nul A 2I

A 21101 8

1 1

son set I



basis f
IhF uesofatiguar matrix are

the entries on the main diagonal

PE Let A be nxn and triangular A
number

EIR is an eig val iff det A
XI 0

But A XI is also triangular with diagonal

entries Aii X Thus X is an eig val iff

0 det A XI

a x azz x ann X

The solus of this eqn are an azz Ann

Eph
eis.rs
4 1



Let A be nxn Let X Dr bedistinct

Tigtals For each i between 1 and r let vi

be an eig vect corresponding
to Xi

Then w̅ Vr are lin indep

PE Assume T Tr are lin dep

Since w̅ is an eig vect J 0

Thus V C F t Cj if for some j
Let jo be the smallest

such

and define p jo 1 Then

Tpt C V t CpVp and

T Jp are lin indep

Now

Xp Vpt AÑp

A C V Cptp

c AT Cpatp
C D V CplpTp



Thus
C D V CpXpTp Xp Vpt
C D V CpXpVp

Xp C V t CpVp

C X Xpt V Cp Xp Xpt Jp

But T Vp are lin indep

So for every i between 1 and up

Ci Xi Xpt 0

But Xi Xpti so Ci 0 for every
i

Then

gp at Cptp

whhimpossiblesincevptisaeg.vect.IPift.FI

tof a mass on a spring at time t

magmy
by ky 0

E.EEfnt Giant



IiYo y to

Vo y to v y ti

a y to a y t

giventhese
howtocomputethese

y y t yet tot JÉ yÉsΔt
y yo root

lintarapproximation

v y til y
to tot y to y to Δt

V Not do Δt

a

my by ky
0

my ti by ti ky t 0

ma t bui t ky O

a kmV km y

Pn votao Δt yo Volt

Kyo btht.ro bonta v



Put all 3 equs together

l it
T.TT

Can continue xk̅AxI̅
recursively defines a sequence of

vectors in 1R that approximates the

functions y y y

If Δt is small

I D Iii
We have turned the differential equ into

a difference eqn

How to solve for X

Let X be an eig val of A w eig vector X




