
Math 2900 –  Spring 2008 
Homework III 

Due Feb 1 
 

Problem 1: Let  )(xf  and )(xg  have compact support.  Show that the solution ),( txu of 
)()0,(),()0,(,02 xgxuxfxuucu txxtt ===−  

has compact support in x for each fixed t.  Show that the functions F,G in the 
decomposition )()(),( ctxGctxFtxu −++=  have compact support only if 

∫
∞

∞−

= 0)( dxxg . 

 
 
Problem 2: Solve the initial-boundary-value problem 
     txuu xxtt <<<= 0,0for , π  
          txu <== 0;0,for ,0 π  

0;x0for 0,1 =<<== tuu t π  
 

 
Problem 3: (Legendre transformation) Let  ),( yxu  be a solution of a quasi-linear 
equation 
 0)()(2)( ,,, =++ yyyxxyyxxxyx uuucuuubuuua  
Introduce new independent variables ηξ ,  and a new function φ  such that 
 uyuxuyxuyxu yxyx −+=== φηξ ),,(),,(  
Show that ),( ηξφφ =  satisfies ηξ φφ == yx ,  and the linear differential equation 

0),(),(2),( =+− ξξξηηη φηξφηξφηξ cba  
 


