
1.	 (33 points) Find the solution u(x,y) to the initial value problem: 
xyux+uy=y, y~O,(-ro<x<ro), u(x,O)=uo(x). 
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2. (33 points) A simple model for the propagation of wind-driven water waves in a channel is 
given below.
 

(2+u)u +uy =0, (-00 <X<OO, y~O).
 x 

For the initial condition u(x,O) =sin(x) , find the value ofy for which the waves begin to 
break (a vertical tangent appears). What are the positions of the vertical tangents? 
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3.	 (33 points) Here is another equation: 

Uxx -U +U -U = 0, (y;::: 0, -00 c:::; x c:::; co). (*)
yy X y 

a.	 Find expressions for the characteristic coordinates .; and TJ. 
b. Find an equation satisfied by the function u(';,TJ) . 
c.	 Solve the equation found above. You will find that the answer inv'olves 2 undetermined 

functions, 1(';) and g(TJ). 
d. The solution to the PDE may be written as 

u(x,y) =e-Y¢(x - y) + ljI(x + y),
 

where ¢ and ljI are scalar functions of their arguments.
 
•	 If you got a solution in part c, reconcile your solution with the representation above. 
•	 If you did not get a solution in part c, show by substitution that U given above satisfies 

the PDE (*) . 

e.	 Determine the functions ¢ and ljI so that the solution satisfies the initial conditions 
u(x,O) =~, uy(x,O) = 0, (-co c:::; X c:::; co).
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