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Question 1. (10%) Write the equation

d*z d®x d?z dx
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as a system of first order equations
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Question 2. (30%) Consider the system

diz | _| -2p —¢ T

dt I = 1 0 )
9a) (10%) Under which condition on p and ¢ does the system have a unique
equilibrium point and what it is. ( ]
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2b) (10%) Show that the eigenvalues of linear system are given as
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2¢) (10%) sketch the phase portrait and state whether the equilibrium point is
stable or not in the following cases:
p2—¢>0,¢>0,p>0
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Question 3. (35%) Consider the following homogeneous linear system

d I —5 5 4 Iy i
-&"E I = -8 7 6 Ia — A Iy
T3 5 =00 T3 T3

with
Det(A— M) = —(A—2)(\2 +1)

3a) (20%) Find 3 linearly independent solutions and write the general solution

using these )\ .
3 _pt~ N e
. - lq"'l— — i 1‘
0 ?_ -
R ol & ey § L
SE-oAR -—)[o ek {FSL‘] ->[ a (“3“] z .
* \ 0 — = e S { 2 “t
e d < F=ufile + L]
9 -2 ST N ‘ ke
__7[’0 o [ \
TS o Bl :
0 o /-{' -L C] e \ "‘rt
5 =32 e
{

) (5%) Can the matrix A, be diagonalized?
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3c¢) (10%) If yes, write down T and D such that T"' AT = D. If no, write down
T such that T~ AT brings A into Jordan form and write the Jordan form.



Question 4 (25%) Find the complete solution to the problem:
£. [} 1]
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