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May 16, 2014



0.1 ODEs and OAEs

1. Find the equilibria and their stability types for the system
X =0xX +y
y=x"+x-y’

2. Analyze the following system and show that it has a closed orbit.
P =q
q=p+pq—p’

3. Analyze the system

ny1 =1+ as, — B|ry|

Sp41 =~ I,

especially for the values a = 0, 1/2, 1 and B = 1, g What can you-3.826)-.438 3.04.47362



2. Solve Poisson’s equation:

Ugg + Uyy = 6()( - XO)G(y - yO)

in the region R = {(x,y)|0 < x < a, 0 <y < b}, assuming (Xo,¥0) R
subject to the boundary conditions u(0,y) = u(a,y) =0, u,(x,0) =
u(x,b)=0

Give your answer in the form of a single Fourier sine series:

[e.e]

2 . hnx
UWJ)=5 A(n,y)sin a

n=1

The function A(n,y) may be written in a piecewise manner: A(n,y) =
Ai(ny) . 0<y<yp
Ax(ny) . Yo<y<b

3. Find the solution of the boundary value problem

U; = Uy, —ou+g(t) , X, t>0
U(X,O):f(X) , 0=<x< oo
uz(0,t) =0 ., t>0

with U < oo as X,t - oo

Simplify the solution for th when f(x)= =+ @ 0=Xx<2
plify the solution for the case when f(x) = 0 dexeon

a=1andg(t)=1+e .
Plot u(0,t) fort [0,12].



