Homework #4 Computational Fluid Dynamics I Prof. V. Esfahanian
Due Date: 15/12/96 TA: A .Bahrami & M.Fazli

1. Derive a third-order finite-difference approximation to a first derivative in the
form

ou - au;—o + bU,i_l + cu; + dui+1
ox ), B Ax

Find the leading error term.

2. Derive a finite-difference approximation to a third derivative in the form

Pu _auig +bui 1+ cup + dugyr + ety
9x* ), - (Ax)®

Find the leading error term.

3. Derive a finite-difference approximation to a first derivative in the form

a % i % B bui_l + cu; + duiﬂ
ox ), | ox ), N Ax

Find the leading error term.

4. Establish the following relations:
a) V=FE'A

b) AV=VA=A-V=4°

1
d) u2:1+152
4

5. Show that the 2nd derivative becomes

1 1
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using finite-difference operator theory.

6. By refer to section 3-8 of the Book, determine the order of averaging operator

().



