
Math 2900, Spring 2008 
Midterm Exam 

 Instructor: D. Swigon  
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Problem 1: Solve the Cauchy problem: 
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Problem 2: Find a weak solution of the initial value problem.  
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a) Sketch characteristic lines in the xy-plane. 
b) Determine solution for 10 ≤≤ y  
c) For uuR =)(  and 2/)( 2uuS =  find the corresponding integral equation. 
e) Find the position of the shock for y≤1 . 
 
Problem 3: Show that the equation: 

02334 =+−+++ uuuuuu yxyyxyxx  
is of hyperbolic type.  Find its characteristic curves and write the equation in canonical form. 
Furthermore, using the transformation  

βηαξηξηξ += evu ),(),(  
determine the constants βα ,  so as to eliminate the terms containing the first derivatives in the 
resulting canonical form. 
 
Problem 4: Let )(2 Ω∈Cu  be subharmonic, i.e.,  
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Show that 0≥∆u . 
 
Problem 5: Let 2=n , Ω  be the half plane 02 >x .  For ),( 21 ξξξ =  define ),( 21

* ξξξ −=  
a) Show that ),(),(),( *ξξξ xKxKxG −=  is a Green’s function for Ω . 
b) Show that the analogy of Poisson’s formula is  
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c) Show that the formula in b) actually represents a bounded continuous solution of the Dirichlet 
problem ( 0=∆u  in Ω , fu =  on Ω∂ ) if f is bounded and continuous. 
 
 
BONUS PROBLEM: Show that a bounded harmonic function defined in all of nR  is constant. 
(Hint, use a bound for the derivative kxu ∂∂ /  from the book.) 
 


