
Midterm Review1. Midterm: in 
lass, 
losed to books and notes, and other materials.2. Homework problems. Problems asked in 
lass.3. Finite di�eren
e pro
edure, grid, \derivative =) �nite di�eren
e", algebrai
 system(linear or nonlinear system of equations), error analysis, validation.4. How to derive �nite di�eren
e s
hemes? Basi
 �nite di�eren
e formula for ux and uxx,�nite di�eren
e operator and symboli
 derivation, un-determined 
oeÆ
ient method.How to derive �nite di�eren
e formulas for uxxx, uttxx?5. Finite di�eren
e s
hemes for ellipti
 equations. How to dis
retize a self-adjoint dif-ferential operator r � (pru)?6. How to deal with di�eren
e boundary 
onditions? Diri
hlet, Neumann, mixed, andperiodi
. How do they a�e
t the matrix-ve
tor form? How do you apply the ghostpoint method?7. Error analysis. What is the de�nition of the lo
al trun
ation error, 
onsisten
y,stability, and 
onvergen
e? What 
onditions 
an guarantee the 
onvergen
e? From
onvergen
e, 
an we 
on
lude the 
onsisten
y and stability? Pay parti
ular attentionto the de�nition of the 
onsisten
y for time dependent problems.8. von-Neumann stability analysis in 1D and 2D using the simpli�ed form.9. Derive di�erent �nite di�eren
e methods for various problems both in 
omponentform and matrix-ve
tor form. For ellipti
 problem and impli
it methods, also knowhow to use the Ja
obi, Gauss-Seidel, and SOR(!) iterative methods.10. How do you validate a numeri
al methods? What is the grid re�nement analysis?11. Know the advantages and limitations of �nite di�eren
e methods 
ompared with othermethod, for example, �nite element methods, and di�erent di�eren
e methods for asame problem. For example, 
ompare among FW-CT, BW-CT, Crank-Ni
olson, ADImethods for heat equations.12. What is the method of line (MOL) for 2D heat equations?13. What is the maximum prin
iple (
ontinuous and dis
rete) for ellipti
 problems? Howis it used to show the se
ond order 
onvergen
e for �nite di�eren
e method?


