
Problem:  

𝑑!𝑢
𝑑𝑥! − 𝑢 = −1 0 < 𝑥 < 1 

𝑢=𝑢(𝑥)  

B.C.: u(0) = 0, u(1) = 0  

Exact Solution  

𝑢 𝑥 = 𝑥 −
𝑠𝑖𝑛ℎ 𝑥
𝑠𝑖𝑛ℎ 1

 

 

Galerkin Method of weighted residual  

𝑢 = 𝑎𝑥 1 − 𝑥  
 

𝑤 =
𝜕𝑢
𝜕𝑎

= 𝑥 1 − 𝑥  
 

𝐼 = 𝑥 1 − 𝑥 2𝑎 − 𝑎𝑥 1 − 𝑥 + 𝑥 𝑑𝑥
!

!
= 0 

 
𝑎 = .22727	 
	
𝑢 = .22727𝑥 1 − 𝑥 	  
 
Runtime: 1 min 48 sec	
	
	
	
	
	
. 14588𝑥 1 − 𝑥 + .16279𝑥! 1 − 𝑥 	
	
Runtime: 31 min 16 sec 
	


