
 

The eigenvalue method for homogeneous system

part b

a
size nxn

ÉÉeros

Step 1 Find all eigenvalues of A
We will consideronly the case where the eigenvalues are all distinct

There are always infinitely many eigenvectors

This gives us n linearly independent vectors

Step3 Each eigenvalue X with eigenvector v

contributes one term to the general solution of X A x

Each veal eigenvalue X with eigenvector v

contributes a term c ext u

Each complex conjugate pair X ptqi and I p gi
with eigenvectors v

f g
and

tf
respectively

contributes two terms c e't v t Getty



Remark These are complex valued functions

We want the veal valued terms only

For simplicity I will demonstate this assuming A is 2 2

Let v9 d so 0 1
extentsepteigtRewrite

y y yep gp ett cos qt ti sin qt

ePt iosqt ti sin qt 9 ifb
f ett cosqt 9 sin qt f tetti coscqtlf.ba since

Talpart Taginarypart
We get two linearly independent veal valued solutions

ett cosqt 9 sin qt f and ett coscqua sin qt E

Rem You can use either eigenvalue pt qi or p qi



Ex

Ans The matrix form of this system is g 44g
TE

Step 1 Previously we computed that the eigenvalues of A are 4 35 and 4 35

step 2 Previously we found an eigenvector of 4 35 which is f if
Extra info paned an eigenvector of 4 3 which is f tiffthatdoffneed

Step3 We get two veal valued linearly independent solutions

et cos f341 sin 37 9 and et cost t g t sinfst

Recall cosf x Cosa and sinFx sing
A vealvalued general solution is cos f3 7 cos137 sinEst sinCst

Ict C et cos a f sin a g t ca et coset g sin 4

c e't 4 czettfsinCstcos 3 7

G ett cos t Cz ett sin at

C ett sin zt t C2ett cos1st for G Cz E IR
in matrix form

You can also write

fr GCz EIR



Ex Find the unique solution to the NP

Hilli
Titiatondition

Is we computed a general solution to the system II 1 Y

fr GCz EIR

Impose the
initial ionditions

1 Xi fol e l cosfol ca sin to 1 c

o Cz
0 42 o Po l sin o t 12cosfol

The solution to the Ivp is Xi ti e4 ios it
x2GI eat since


