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ODE Cornprehensive Exam
The First Serreater of 2O2L2O24 (231)

Time Allowed: l50min

Name: ID number:

This is a closr.rl lxxrk exartt

ProLrlem , Marks Maxirurrgr Ma.rks
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'lirtal 2.'rx4:100

Solve only 4 Problenrs of your choice.

Eemarkr lrr case a stud€nt solves all 5 probleme, only the first 4 on the exam
sheets will be graded.



Solution: .
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1.) Considcr the IVP

2.
1x2 - 4\ si:n' ytty - '- dr,
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a.)(9pts) Find a.n implicit solution of rhe lvp. W,rJt +h; ,r*[.Er vu*l^*t 
"LU&d- 

rWt*
b.)(4pts) Indicate the largest interrral of definition of ihis solrrtion.
2.) Conskler the IVP

,lu

i- lr' z)ai +2.

y(i) = o,

a.)(Spts) Show that tLe IVP has a solution in some interval to be given explicitol.v.
b.)(.lp*) Is this snhrtion unique? .lu^sl,ifv !.our arr^swer.
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Problern 2:
t.)(l3pts) Find a periodic soluri<.ru tf the slxrem

dr
dt 

: 2"u'

#=-zo'("+Y'),
and alalyzc its stability.
3.)(12pts) Find the Floquer rDulriplier..; of rhc sS,stem
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llolution:
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Problem 3:
Consider thc nonlinear system

dr
d=-rlx'-ru+v')+2r,
d
i : -rob, _ rv + s\ + 2(y _ r).

l)(t0pts) Consirler the ellifrse

C = l(t,y) € R2, 3r2 _4ty+Syz _21.

If l.hc' systenr has a peri<xric sorution, does the orbit of this periotric solltion crrrstx c or ruil.lrrstify your rerpour: clcarly.
2.Xlspts) Provc that the syst€ms has n;reriorJic solution.
Solution:
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Problem 4:
l.)(13pts) Cou^sider thc ODD

lr,, = zs.s3 - t. re (-.x.r)l

slrr.rw that 
u2p.7 < u21o1r, i + e_,, vr 5 0.

2 )(lzpts) consirler tht: oDH 
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Solutioni
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Problem S:
1.Xl2pts) Considcr thc nonlile;rr systerr

dt
A - \/rlr' - u) )
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th: stability of the (jrirical poitrr A(t.l).
2.)(l;lpts) Crrusi,lor the nonlinear srrtem
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Show thot the origin is globally aslrnptotically srrrhlc.
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