TMA MS323 01 Part 2 Cut-off date 1 May 199G

Duestions 2, 3 and 4 below, oo Dwits 2 0 and § of Block [, form che second part.
oof Tutor-marked Assignment M3323 0L

Each question i marked out of 25 Your overall grade will be based on the snm of
vour mearks on these three questions ol the quescion in Pact 1,

Fleage send your answers fo Caestions 2 26 4 tooyoar tubor. Your futor shoulid liawe
kept the PT3 for this assignment so that there i no need to semd another. (1 your
cubor has returned your original PT3 by mistake with vour answer to Queséion 1,
send it back with your answers to Questions 2 to 4.) You will eventually reeive
VEMIE LY af this PT3. completed by wour futor, along with your answers to these
AL s,

Cluestion 2
(] Consiler Lhe Grst=order autonomoes svstem aath the selocily funetion
PR =g — Pyt L
where o A adlovwel B take any real vdoe,

1 Loeate the Gxed pointz and elementary invasiaoe sots of this svetem. and
skercly its phase disggram. For each fixed point, state whetber o potb ik s
st and whether it s stable, unstalde o peither.

i) Degeribe the motions for ¢ > 0 of a phsse point initially at @=L giving
az pppeh cdebadl as yon can, ad o particular dtating whether ar pot the
TN LeTininatas.

tin} The system iz perturbed by the addition to it welooty fnction of a
small constant tévm (which 8 poge-zeco bul may be either positive or
pegative): Dizeuss how the steacture of the #ow i changed, of a8 afl, by
the perturbation.

ih] Consider next the system with velooty function -LJ"':'::F. whers & §8 now me-
strrctel Lo the canpge 0 < 2= 1, and where o) i the fanetion of part. {a] (aoid
for any positive &, VE is the posiizve miumber whose gaquare B8 K

fnvestigate the motions of this system. being careful o state where any natural
Bommtaries ave Incated, and paying particular atéeotion to motion vear satural
hersrmulpgios and fxed points.

Chuestion &
Ll Consider the secomd-oriler differential equation
. H 1
d4r+at =i
Convert it to o system of simultaneons first-onder squataons. Show that the
eorresponding dyoamical sysbem has e aingle Bxed point, whose linearisation is
a centre, Show that # + 5% + Lr* remains constant along any phase curve of
the syater. and deduce the nabure of the fxed point for the aos-lnesr system.

i) Find and classify the fived points of the antonomons second-arder non-lmear
sy b

>

F=g =1, § =gy’ + Gy + 6

Stake which, if any, of its fixed points are strongly stable or strongly unstable
Slow that twe of the phase curves are parallel 1o the y-axs.
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