
Mathematics 325 Exam II Name: pu., G f b d  

Summer 2006 
(k=,) 

1.(25pts.) Solve u,-u,=O in -co<x<oo, O < t < o o ,  subjectto u(x ,0 )=2  for -ao<x<oo. 

Note: You may find useful the following formulas. 
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2.05 pts.) (a) State without proof the weak maximum principle for solutions to the &ion equation. 
(b) Use part (a) to show that there is at most one solution to 

u,-u,=x(I-x)cos~(~~) in O<x<l, 0<t55,  
subject to the boundary conditions 

u(0, t) = t and u(l, t) = 4 cos(2nt) - 3 sin(2nt) if 0 _< t 5 5, 
and the initial condition 

u(x,0)=4(1-~)~ if O S x l l .  



.. 3.(25 pts.) Use Fourier transform methods to derive a formula for the solution to 
2 u,-c u, = O  in -oo<x<co, -oo<t<a,  

subject to 
u(x, 0) = +(x) and u,(x, 0) = y/(x) if - m < x < a. 

2 BONUS: For 10 extra points, instead solve the inhomogeneous equation u, - c u, = f (x,t) in the 
xt -plane subj t to the initial conditions above. 





.. 4.(25 pts.) Consider the partial differential equation u, -u, = 0 in 0 < x < 1, 0 < t < 10, subject to the 

boundary conditions u, (g) = 0 = u(1, t )  if 0 S t S 10 and the initial condition 

1s (a) Use the method of separation of variables and show ALL DETAILS of the calculation of the 
eigenvalues and eigenfhctions for this problem. (Note well that the boundary condition at the left 
endpoint is a Neurnann condition and that at the right endpoint is a Dirichlet condition.) 

10 (b) Write a formula for the solution u = u(x, t )  to this problem. 
BONUS: For 10 extra points, show that there is at most one solution to this problem. 







A Brief Table of Fourier Transforms 
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