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1. For a = 4 and for a =  100 solve the problem presented in class: 
 

u'' - a u = 4 t2 - 2 
u'(0) = 0, u(1) = 0 
 
a) analytically  
b) using finite differences with h = 0.1 
c) using 2 pt. Collocation 
d) single shooting 

 
Legendre roots for collocation are given in the handout for –1 ≤ z ≤ 1 (and appended below). 
For this problem, we need to scale these roots between zero and one, so the collocation points 
can be found from: ti = 1/2(1 + zi).  
 
2. Apply 5 point global collocation to the problem below and solve: 
 

1/r2 ¶/¶r(r2 ¶c/¶r) = (c(r))2 
 

¶c/¶r = 0 at r = 0  
¶c/¶r = 100(c(1) - 1) at r = 1 

 
3. Solve problem 3 using finite differences with h = 0.1, h = 0.01 and h = 0.001.  
 
4. Solve problem 2 using GAMS or Python with a small number of collocation points (say, 3) 
and a set of number of finite elements (5 to 100) and assess the accuracy of these solutions. A 
Dynamic GAMS Example template can be found on 
http://numero.cheme.cmu.edu/course/06606.html.  
 



 



 


