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Differential Equation

1) Discuss the stability of critical points of the system

dz 3 3
P

d

d_gé = 2zy? + 422y + 29

2) Solve the following problems (t > 0, —oco < z,y < +00)

2 2, 2 _ —z?
(a){mum+yuy U (b){Ut Ugy + €

u=1, y=2x u(z,0) = el

3) Consider the following system of equations
= Az + f(t,z)

where A is on n X n matrix whose eigenvalues have negative real parts. If

jz/?

t < —

where f has continuous first order derivative. Show z = 0 is asymptotically stable.

4) Prove (47|z|) e ", where c is a constant, is a fundamental solutions of —A + ¢ on

R3.

5) Suppose r(t) is a real continuous function such that [;°|r(¢)dt < oo, show the differen-
tial equation

T+ (14+r(t)z=0

has a solutions ¢(¢) such that
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6) If u(z,y,t) is a solution of the differential equation

Up = Ugg + Uyy >0, x2+y2§1

u(mayat)zoa $2+y2:1

Prove // lu(z,y,t)|*dzdy is decreasing with respect to t.
2+y2<1



