
MIT 16.90 Spring 2014: Problem Set 1 

Qiqi Wang, Karen Willcox, Vikram Garg
 

Due: Tuesday Feb 18, in class
 

Problem 1. 1 Reading Assignment 

• Unit I: Convergence 

• Unit I: Zero stability and the Dalquist Equivalence Theorem 

• Unit I: Systems of ODEs and eigenvalue stability 

———————————————————————————————– 

Problem 1. 2 Two-step schemes with highest local order of accuracy 

Consider numerical schemes for solving the first order ODE 

du 
= f(u)

dt 

1. Within the class of explicit two-step schemes of the form 

n+1 n n−1 n−1)v = α1v + α2v + β1Δt f(v n) + β2Δt f(v 

What choices of α1, α2, β1, β2 has the highest order of accuracy? Why? 

2. Within the class of implicit two-step schemes of the form 

n+1 n n−1 n−1)v = α1v + α2v + β0Δt f(v n+1) + β1Δt f(v n) + β2Δt f(v 

What choices of α1, α2, β0, β1, β2 has the highest order of accuracy? Why? 

———————————————————————————————– 



MIT OpenCourseWare
http://ocw.mit.edu

16.90 Computational Methods in Aerospace Engineering
Spring 2014

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.

http://ocw.mit.edu
http://ocw.mit.edu/terms



