Equilibrium solutions and their stability
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An equilibiium  sowhon js wnstmt foc all values o he independent varable.
(The graph i o homzontal (ne).
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Stabi lity

An  eqm sol* Js wble ¢f o cmal hapge in the fnitiad conditions gives & solobom
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[11 points|] The graph of G(y) is shown below. Suppose that G’(y) = g(y). Consider the

differential equation % = g(y).
2 ) denvolive =0
' qu s0]” C_lj =0
Y H dt
i vl l\i/ | 4~ y-axis en  gsolve for y
5% 91 <0
Note again that % = ¢g(y) and the given graph depicts G(y) not g(y). G_ ’(y ) = 3(8)

a. [6 points] The differential equation has 3 equilibrium solutions. Find the 3 solutions and
indicate whether they are stable or unstable by circling the correct answer. Gxa_m_ﬂlg

Equilibrium solution 1: -% Stable -
unstable  cjable ynstable
Equilibrium solution 2: 0 Unstable "6—\—9—(-—6[_9_,
-2 9]
Equilibrium solution 3: L Stable 2

b. [2 points] Circle the graph that could be the slope field of the above differential equation.
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c. [3 points] Suppose y1(t), y2(t) and y3(t) are all solutions of the differential equation with

different initial conditions as indicated below: y ( +)
e y1(t) solves the differential equation with initial condition y(0) = —2.
e 15(t) solves the differential equation with initial condition y(0) = 1.5. '3 (O) =-2
e y3(t) solves the differential equation with initial condition y(0) = —2.1.

At t=0 y=-2

Compute the following limits:
lim y(t) = -a lim yo(t) = O lim y3(t) = -8
t—00 t—o0 t—o00
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