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. (15 %) Prove the following Grownwall’s inequality:
Suppose that g(£) is a continuous real valued function that satisfies g(t) > 0 and

o0 <0+ K [ gls)as

for t € [0,a], where C, K, a are positive constant. Show that for ¢t € [0, a],

g(t) < CeX.

. (15 %) Consider the linear inhomogeneous ODE for y(t),

y' +dy=/f(t)

where f(t) is a certain given function. Use the method of variation of parameters to obtain the general

solution to this equation.

. (15 %) Consider the nonlinear system

8
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=—_'}31
ah = —Ty + 123
xh = T3 + ¥

(a) (5 %) Find the equilibrium
(b) (10 %) Find the stable and unstable subspace at equilibrium

. (15 %} Does
o' =2(1 —z) —2zy
y =21 -y} -y

have periodic solution in the first quadrant?(Please state which theorem you use)
. (15 %) Consider the following second order ODE
y' + 1+ R(t))y = 0.

Assume that [7° |R(t)|dt < 4-cc. Show that every solutions of (1) is bounded as ¢ - oo.

(1)



6. (25 %) Consider the following system of ODEs:

y =1-x—cosy

{:1:’ = (1 +x)siny

(2) (5 %) Determine all the equilibrium.

(b) (5 %) Determine the corresponding linear system near each equilibrium.

(¢) (8 %) Find the eigenvalues of each linear system and determine the stability of the linear system.

(d) (7 %) Draw a phase portrait of the nonlinear system to show whether the linear system provides
the definite information about the nonlinear system near equilibrium.
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