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科目:偏微分方程 2011.02.24 

1. 	 (25 pts) 
(a) Solve the equation 

xUx + uy - 3u = -2eY ,u(0,y) = eY . 

(b) Let αε R. Find all αsuch th前 the equ叫ion 

YUx - xUy = (y + αx2)eY 

h品 a Cl solution in lR2 • 

2. 	 (25 pts) Assume f εC2 (lR) and 9 εC1 (lR). Solve the initial value problem 
for the one dimensional wave equation 

卅一 uxx = 0 in lR x (0，∞)， 

u = f ,Ut = 9 on lR x {t = O}. 

3. 	 (25 pts) Let n be a smooth bounded domain in lRn and U伏， t) be a smooth 
solution of 

(01)jh(2， hAU(zj)-u(州)一 2 Jo Ix - yI2U(Y,t) dy 州 x (川)
1 u(x,t) = g(x) on δn x (0，∞) , 


where ß is the Laplacian in x variables. 

(a) Define 

F(ω) = r[~I恥(xW+ 心(x?l dx + I I Ix - yl2ω(x)吋)dxdy
JO 	,w ,w JO JO 

Show that F(包) is a non-increa.sing function of t. 
(b) Prove that equation (0.1) ha.s a time independent weak solution v(x) 

which satisfies 


( 0 =→也叫仰糾叫你朴(伊
AU z
 
v(x) = g(x) on θn. 


(Hint: Use F(ω) a.s an energy functional.) 

4. 	 (25 pts) Let 

K(2， t)=-iτe-izε lR， t > 0,
L住刑) 11 

f(x) εC(lR)， f(x + 1) = f(x) 組d J01f(x) dx = 3. Define 

v(x ,t) = I K(x - y,t)f(ν ) dy. 
JR 

(a) Show that lim(x ，t)-+(旬，0+) v抖 ， t) = f(xo) for each Xo εR 
(b) ' Show that li叫→∞ v(O ， t) = 3. 
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