MA4473 Name: Ss/tfstmes

Final, Part 1 (closed book, closed notes) D Term, 2005

1. (20 points) Please define/describe/state each of the following:

(a) Neumann Problem AU=o xELL

du=0 %€
(b) Poisson Equation

Au= §, i‘f—o_-®
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(c) Test Function

Ye ()

(d) Similarity Solution
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2. (10 points) Suppose a harmonic function u is defined on a bounded domain . What
does the maximum principle guarantee? __ (o 1{ (i) 8ot/ ;’;}‘{ («) 20¢ In
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3. (20 points) Consider the PDE a(z, y)u, +b(z, y)u, = 0. According to the chain rule,
what equations involving a variable s must be satisfied if u is to be constant with
respect to s7 Explain your answer.
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MA4473 Name: th;

Final, Part 2 (open book, open notes) D Term, 2005

Show all work needed to reach your answers. You may use any theorem we discussed in
the course, but please cite any result you use.

1. (25 points) Consider the following heat-flow system:

PDE: U = kAU xe, t>0
BC:  u(z,t)=0 &€, >0
IC: u(z,0) =uo(z) =€

where k > 0 is constant and wg is a given function. Suppose that energy for this

system is defined as
1

E(u) := = [ vV
single 2[

where the 1ntegrafs represents a multlple 1ntegra1 Please show that E is decreasing.
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2. (25 points) For € R3, please give the solution (in symbols) of the following wave
problem:

PDE: Ou=0 zcR t>0

u(z,00=0 =xeR
IC: u(z,0)=1 |z|=1

So if u represents light, the initial conditions are zero everywhere except on the
spherical shell with radius 1 centered at the origin where at time ¢ = 0 there is a
flash (nonzero time derivative of u). Please describe in words what the solution looks
like.

ﬂa" & ﬂf&% /)z/pw//? es/o P, One susawver is 75
nofe thet UMK0)=0 snd UlKo)z0 g , 30 UKY)=0 2¢.
For x€/R3 ud 20, bV 7%«; is prvss u—?‘ A g A

Pnitler Ggprmmed s B 10T Tof &5 (3), £22 (p.237) Sprcasy

¢
Wbt)= 7oy fj]/(rj

In=yl=f ~
whore C=1, P=0 2xel §00) oot A sy a/MM//r%«,
Wr“/#%”'f'ﬂ' 7«: S x20 20l L=, i &/ |
Yelts fe suntocrcilrens sl 700, oMl ()= ﬁ.,?‘ for- _/5@
N Viles %xwz‘ y/g%mw% ?/M‘zm o fersects
anly on 2 curve (qm/)owzfa JIVK‘LW Shce Ho &res

a«u/f«/a’ Cirnc /e W-g/ﬂe—z,bf /> Eeeo , s t) =0 Lnless K=o A £,



