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Department of Mathematics and Statistics
Math 470 Exam Il
Semester |, 2003- (D91)
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(1) State and prove the Maximum Principle Theorem for Harmonic Functions.
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(2) Use separation of variable to solve the following equation

u, +2u +u=cu, for O<x<mit>0 /')
in which ¢ is positive constant. The boundary conditions are
(0,0 =u(xr,)=0 for >0 {2

and the initial conditions are

u(x.0)=1and u (x0)=-1 for O<x<zm
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(3) Consider the following problems

Problem 1:

u, =c’u, for —w<x<omt>0

u(x.0)=sinx . u, (x,0)=y(x)

| Problem 2:
|

u, =c’u, for —w<x<w,i>0

u(x,) =sinx+0.01 , w, (x,0)=1(x)

Let ¥(7,x) be a solution of problem 1 and
w({,x) be a solution of problem 2, then
find an upper bound for the difference

VLX) = WX S e,
(show all your work). )
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(4) Find the solution of the Drichlet problem for the left half-plane.
Au=0 for -w<y<w,x<0

u(0,vy= () for ~w<y<w

where
: 0 for y<0 and y>1
S = .
r for  0<gy<i
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(3) usc finite difference method to approximate the values

2
11 21 _ _ I 1,—)
i 33 and 33 of the solution of the Laplace equation . S 3
| N oo
Au= f(x,y) for (x»,))eQQ — L) s ]
u=10 for (x.y)edQ | - 1
where
2
Q=5(x,y):0<x <], 0<_y<3
fny)==2(x" + %)
(a) use the meshsize # = ; Then write the linear system AU=h.
(b) solve the linear system and write the approximate value of
(l '] Ly =2 ch Lj} = ) SR T A P
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(6) Let W be a solution of thre problem -
n =u,_ for —w<xy<wt>0 N ) s

" W

u(x.y) =g (x),
Let u be a solution of
u, =u, for

u(x,y)=@,(x),
where

u (x,0)=0 for ~w<x<®

—w<x<w,t>(

u (x,0)=0 for —o<y<w

I , 20 9l
= —— J‘-_x__
§9|(x) 3"' 3 3

(x)= —lx2+59r—2
V2 37 T3

Find: |[v(10,3) =~ w(10,3)| = cccevverirrrranr

{(show all your work)
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