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Answer all the problems below in detail
1.(20 points ) Show the solution of Airy’s equation u”(t) + tu(t) = 0 is
oscillatory.

2.(20 points)Assume u € C?(Q)(C°(Q) and Au > 0 in Q, where Q is a
bounded domain with smooth boundary. Show that either u = constant or
u(§) < maxgq u for all £ € Q.

3.(20 points) Suppose u = u(x,t), and u satisfies

Pu(z,t) 5 0%u(x,t)

a2 a2
w(0,t) =u(l,t) =0, t>0
u(z,0)=z(l-2), 0<z<l
ou(x,0)

oo, 0<a<1
ot .

O<zx<1,t>0

Find the explicit solution for u(z,t).

4.(20 points) Show the system

=y
/ 2 2 (2)
Yy =-—z+y(l-—a"-2y)

is positively invariant in the annulus % < 22 4+ 9y? < 1 and there exists at least
one periodic in the annulus.

5. (20 points) Let u = u(x,y,t) be a twice continuously differentiable solu-

tion of
uy=Au—u®in QCR? t>0,

u(z,y,0) =0in Q, (3)
u(z,y,t) =01in 0, >0,

where ) is a bounded domain with smooth boundary. Prove that u(z,y,t) =0
in Q x [0, 7).
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