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Math 100:V02 — WORKSHEET 13
QUALITATIVE ASPECTS OF DIFFERENTIAL EQUATIONS

1. FIXED POINTS

(1) (Review)
(a) For which value of w is y = Asin(wt) + B cos(wt)
a solution of y = —9y?

TF y:= Asm (wb) ~B o (WD

Yo = Alub) 0 - Bty () b0

MG = - Asin(wh) v - Rea(wD w D ~to*( Asinluh) »Reeo (o))
cau’%

0 Y iS a QO(M‘VObrg w";.j $0o W=3 , W A sin(2£) B (e (24)

(N]\O\' aboab 2=-3 g Bon (-—39 - ch(-'?%) =(‘A)81'h('?ﬂ*3w@l~))
(b) Can you find the general solution of § = 9y?
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(2) (Steady states = fixed points = equilibria)
(a) Consider the Malthusian growth equation y = ry,
r > (. Can you find a value a so that y(t) = a is
a solution?

Ned 0=va (42, 5 aa0

PMI; we know gemural soliken Ce’ft(
stoady stdx has C= o

(b) What about the logistic growth model y = ry(1 —
y) with r > 07

aed O=v.alra) % eer 02/ Or Q=0

qg_?“z_’6',
(¢) What about g = g3 = Syt
Y= {5 a fxed pomt if - S‘q‘»@a o

a(a "S'a +6)= a(a-2)(a-2)
% fixe fofxiv a4 0,8,3




(3) (Phase line)

(a) In the model ¢ = ry with » > 0, what is the sign
of y when y < 07 when y > 07 What would
the solution look like if we started with 1, in each
range? Draw the phase line.
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(b) What about the logistic growth model ¢ = ry(1 —
y)?

Fived POT'T\:I'} at  O,l

F‘ y<o, !-‘3>l>o’30 ‘i’Y’o(1~°l)<0
‘:FP RlY <, \-3)0)9. u]:rq(r,q)>o
T431%,H9¢0, 30 §rry(Hy)<o
ka Une €& 0 2 0 <«
—eE e e .
o ) Dy
T %)
untradC sl
(¢) What about ¢ = v — 5y™+ 6%
Have 4syly-a)y-3) fixel yfv 420,33
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Compare Wb 4 > -y(y-2)*
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