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Last time linear

systems of differential equations

Concin nothin I AI tg
Aij a It If aij is constants systemis const coeff

gj go.tt If g 8 then systemis
homogeneous

Example
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Let Xi y Xi X

K y X g PK 9 1
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Existence and Uniqueness

If A is constant their solution to I AI Flo is

unique and exists for all t

Dimension of vector space of solutions to IE AI is in lice
n linearly independent solutions

we proved this



Thin Let k In Ken be k solutions to X AY

The solution I I are linearly independent ifand only
if the vectors Xilto Tutto cHI are linearly independent If a'T

I
Prout straightforward just evaluate XT n at to

Example

y t2g t y O
solutions can be computed as

y.lt e t y.lt te t

Let x y Xi y

it tt t
Sutton is f Ya Yg checkthat are

x'if.EE Ie Etet lining independent

Eigenvector eginv.lu solutionmethod

Recall

If A is an inn matrix A and T are an

eigenvalue Ieyeirector pair if
Air tv

Tofidi AE XT 8
A TI T 8

Find X such that 1AXI doesnot exist
Fridnullspace of this matrix



Applying this idea to diff egiss

y Ay y e't
y yeat

e is an eigenfunction

of the differentiation
operator

Applied to a system of diff egins

I AI Look for a soliton of the form
ix e'tr constant vector

Then I te t is a solution

If both hair and 1 are eyeirpairs with Tita
linearly independent then I c e tr t czX

Thin Aug k eigenvectors T VI d A with distinct

eigenvalues ar linearly independent
Prout Dare in text and linear algebra course

If A has n hueirly independent eigenvectors rt VI with
eigenvalue X K the general solutionto

I'iAx is gain by
Cie

tTr t t cnet.tt
If the initial condition x'lol to is to be satisfied then

Get f t t cnet.tv
hit E ve

solve this linein system for c


