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1. (25 pts) 
(a) Solve 

(…y = e弋 
u(丸。) = f(x) for 工 ξR 

(b) Find the solution u(x , t) of the eq叫tion

(例+州 =0 心 (0月) ,
 
u(x ,O) = f(x) for x εR
 

which satis且es the Rankine-Hugoniot condition , where
 

r I , if x :S a
 
f (x) = < 1 - x , if a< x 三1.
 

l 0, if 1 < x
 

2. (25 pts) Let u	 be a solution of

(的 = f in B(試 1) 
u = 9 on θB(xO ， I).
 

Prove that there exis七 s a constant C , depending only on the dimensionηp
 

such that
 
!TI ~.X lui 三 C( _m~. Igl + _~?:X. Ifl)

B(xO ,l)" 'B(xO ,l) .~ . B(xO ,l) 

3.	 (25 pts) Find the solution 叫x ， y , t) of the wave equation 

Utt = U xx + u帥 ， u(x ,y ,0) = xy 

whi山 satisfies the fO l'\ n u(x ,y ,t) = f(2t一丸 y) ， where f is a smooth function
 
of two variables.
 

4.	 (25 pts) Suppose u(x ,t) is a smooth solution of 

Ui - 6.u - u(1 - u) = a in U x (0 ，∞) 

u = 0 onδU x [0 ，∞) ,
包(x ， O) = g(x) ,
 

where U is a bounded open set in ]R N with smooth boundaryθU.
 

(a) Show that a 三 u 三	 1 if a 三 g 三 1 

(b) Show that u(x , t) is radially symmetric in x if U is a ball and 9 is radially
 
symmetric
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