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Just to re cap
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The obvious generalizations are

Highin order y t an.tt y t taoltly gltl
Coupled systems y f It y ya

yj gltiyi.gr
NextTopii Systems of Differential Equations 3i
similar to solving Art I we can solve couplet

systems of differential equations
x It 4 f tix xn

i

gilt 4 fultix Xn

There are a functions x each a functionof t
In general the fj'smaybe linear or nonlinear and
each equatormay be homogeneous or inhomogeneous

Systemsmay dinitly be a modelfor some physical process
of theway result from decouposig a higher order DE
Ex

y py toy f
Let x y Their x y X

X y Xi y f py gy
f pxz 9 1

na's k
xi f p



Linear systems of DE
The most gerent linear systemof DE is

X Antti X t t a ult Xu t g
i

Xi an.lt X t tanult Xu t gn

we can write this usiy concise notation
Let Kitt then

l i t t't i L
Then we have k AI t g

If 5 8 then h y system

If FIt A does not depend on t their constant coefficient

Example X 3 7 2 t 9x

X 15 1 1Xz X

X 7 1 t 6xg
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If I j are solutions to I _AT no initil conditwin

then Tty is also a solution

CI is also a solution

we will use idea from linear algebra a prerequisite
Vector spouses span basis

Null space their dependence
dimension a a ge I 3
vectorspace

ApplicationsothieuralgibutoDEI

Thin Existence Uniqueness

There exists exactly one solution to the IVP

E AI Ilo Ko
Furthermore Itt exists for all t Analogous to result

for au t bu't cu O

willnot prove

tell solution to I Ak forma vectors closedunder linear
combinations

The The dimension of V the spue of all solutions to
It AI is 1 Ie there are n linimly independent
solutions



Proof Let Ej µg ith now

Then let 4 A9J with 4,107 Ej
The 9T ar lineirly dependent since

44TH t tcifulo 8 GE t then I
Ci Cn 0 since we know that

I Tenare 1in indp

Ii In ar lui vidp

Po yi i In spanV Ie can any solution to

I 4 be written as I Cig t Cain

Take any solution to Let set I _tho Then
construct of _c clit tCif Clearly I Aoi and
furthermore

qyg eight it Caputo
Cie 1 at Cnet

I
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Therefore of by the existence and uniqueness result

4 q span V ar lineirly independent
din n


