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Problem 1:
1.)(10pts) Find the explicit solution and its largest interval of definition of the TVP

{(xm)jf‘; = a(y? - 1),
y(0) =3.

dy a®—4
de  z2 —y2’

y(0) =1,

2.)(10pts) Does the IVP

have a unique solution?
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Problem 2: 1.)(10pts)Show that the solution of the initial value problem

dp? 1.5 e®

S e R e

dz = Y & % 7
y(0) = 20000,

satisfies

32(‘3()<'e = -‘VL3L<0.

2.)(10pts) If f(y) is lipschitz, show that the solution of the IVP

is unique on [0, co).
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Problem 3: Consider the nonhomogenous linear system

dxz

— =4z —y—3
a vy
dy

— =z +6y—T.
i r+6y—7

1.)(4pts) Covert the system into a homogeneous linear system X' = AX.
2.)(8pts) Find a matrix P such that X = PZ and Z’ = JZ, where .J is the Jordan matrix.
3.)(8pts) Draw the phase portrait of the system in the 2y- plane.
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Problem 4: Consider the system

e S 2
= 2y° + 32
dy _

dt
dz
s

1 ){tipts) What does the origin represent to the system? Indicate its nature.
2.)(kgpts) Find the stable manifold of the system at the origin.
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Problem 5:
Cso n,psolam the nonlinear autonomous system

o —z°(37% + 4% — 2) — my

for a nonzero real number m
{T) @F@ Confirm that there is non neghglble chance for the system to have a closed orbit.
P’@ Show that the system has at least one periodic solution.
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