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Last time
Formally we can write the solutionto I Art as

Ift eAtv for any constant T The goal is
to pick F's such that eAtv is easyto evaluate
and also generates a linearly independent solutions

Note eAtv ftpAXIlty
with AChoose T such that IATIFF O au eigenvalue

If m l then T is an eyeanchor

If m 1 thenusingthepower series definition of
eat we see that e'A Itv terminates after

m terms andtherefor is easy to evaluate

Next Qualitative solutions to systems of DE s

Example

I title
Eigenvalueare 7 1,1 and eigenvectors an T ft VI t
respectively

General solution is

Plot Ela c eth tael

f Solution trajectories are drawn

Hit is an unstableen
PhanPortrait



General systems takethe form

I Ift E No systematic method for solvingthis

can we use ideas from I AI to
obtain qualitutin results

Wemust also restrict our attention to autonomous systems

in which It45 Elk i.e I does not explicitly
depend on t otherwise stability and equilibrium solutionsmay
be Tinie dependent

Definition stability A solution 914 to I ICE is stable

if all other solutions NTHI which start sufficiently close to

remain sufficiently close

More precisely for any cso thereexists 8 86 0 such that

if Hillo I o 1128 then 114TH 91411a c for all t 0

Definition Equilibrium Io is an equilibrium point if III O

i.e if at Io I'It 8 Nothing changing

Backtowrexampke E's Yf I

f
The point is 8 io is an

equilibrium point since A8 0

It is unstable suice any other
A solutionthat starts near it goes it

to infinity


