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There will be one problem on solving a system of 1st order linear ODE’s.

For example, 
































































































1 Find eigenvalue
dg lxCH t 2x.CH

2 Find eigenvectors

3 Find General Solution

dI yht34
tt Plot phase portrait

1 Find eigenvalues

1 L III
A 3 2 181

3 37 7 22 8

X 47 5

a IA 5

7 1 7 5














































































































2 Find eigenvectors

7 1 72 5

EN EN

I IM 1 51

lit I
I til1 11 14

47 272 0

27 272 0
272 47

7 22
for V1 72 27

11 11 Kill
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3 General Solution

yet Itv Get tv

YH C ét il Gesta
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2 - 

The second problem will ask you to solve the Initial Value Problem for a 3x3 matrix. You will know the 
eigenvalues and eigenvectors from the problem statement. The notation of the problem may seem 
unusual, but don’t worry! Only a few computations are required. If you are doing a lot of math, you are 
probably over thinking this problem.



Q2 will look something like:

 



















































Again, we are actually told our eigenvalues and eigenvectors.






































Q2 Solve the IVP AxCH 101 1 1
where A is a constant matrix 3 3 satisfying

i A 87 0

a A 311 87 0

iii The vector 9 is an

eigenvector of A with

eigenvalue l

First remember that to obtain

eigenvectors we have

CA XI V7 O

So for

i A 11 0 CA OI O














































































































eigenvalue to

eigenvector

1 A 31 87 0

eigenvalue 3

eigenvector

Iii It is given to us that
eigenvalue I
eigenvector 9

Here is how to solve

General Solution

Xt C e Ge't Get

C E Ge't Get
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0 4 62

0 1 IG

2 1

So the solution
to the

IVP is

C E Ge't Get 3

41 127 2 117252970





3 - This question has 3 parts:




3 t y 2g et

1 What is the order

2 Transform to a linear

system of two first order

ODE's

3 Find the maximum interval of

existence of the solution of

the ODE satisfying
initial condition ylo y 01 0

t

1 2 4 is

the highest

order
derivative of y



2

Z t y 2 y et

it u y on

unity y Ly et

un u 2h t et

n U2

ui m 2u



3 Max interval

Z t y 2g et

a Put in Standard Form

This one already is

b Consider the function

loefficients

2
continuous on 68,2 a

2x

2 a continuous on 6,6

et continuous on xx



IUP is yiol 1 jo

The maximum overlapping

interval containing O

is

of


