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lot al 25 x 4: 100

Solve only 4 problems of your choice.

Remark: In case a student solves ar b problems, onry the first 4 on the exam
sheets will be graded.



Problem 1:
1.)(12pts) Consider the IVP

du

* -- (zu - txs - 1),

I
s(0) : 5.

Find the explicit solution of this IVP and indicate the largest interval of definition of the
solution.
2.)(13pts) Show that the IVP

du

E:{r_y*t/r_x2,
1

a\0): ,,
has a unique solution in some interval around z:0, and give this interval.

Solution: .



' Problem 2: Consider the noniinear system

| +:_2a@,+y2),at
da _,,-
dt
).
fi:t,+s(*+a2).

l.)(spts) Show that system has a periodic solution ofthe form X!(t): (acoswt,asinwt,p),
for some o, cu ) 0 and p e R.
2.)(20pts) Analyze the stability of the periodic solution X1(t) by using the Floquet theory.

Solution:

4



Problem 3: Consider the nonlinear system

dr
at:'@'*Y'-3c-a)-Y,
d.u

n:y@'*y'-3x-4)+x.
l)(spts) Find a region in the zy-plane, where it is not possible to have a periodic solution.
2.)(20pts) Find a trapping region, where we have the gua^rantee that there exists a periodic
solution of the system.

Solution:

6



' : Problem 4: Consider the first order difierential equation

dt

1.)(5pts) Show that y2Q) Sa2(0) + l, V, > 0.

2.)(apts) Show that [ia'G)at i s'?1o;+t, Vt > O.

3.)(i6pts) Show that Problem (l) cannot have more than two different solutions with the
same initial condition y(0).

Solution:

8



Problem 5: Consider the nonlinear system

dr
dt:r(Y"-4)''
rht

fi: -u$ - x').

1.)(8pts) Find a.lt the critical points of the system.
2.)(6pts) Study the stability of the critical point C(1, 2).
3.)(8pts) Find a closed domain of IR2 containing no other critical point than the origin, and
a positive definite function V(x,y) such that |t@,y) is negative definite on D.
a.)(3pts) Deduce the stability of the origin.

Solution:

10


