
2.21 (b)

1 2.21 (b), §1 Asked

Classify:
ut −∇ · (p∇u) + qu = f

2 2.21 (b), §2 Solution

ut −∇ · (p∇u) + qu = f

Written out:

∇ = ı̂
∂

∂x
+ ̂

∂

∂y
+ k̂

∂

∂z

∇u ≡ grad u = ı̂ux + ̂uy + k̂uz

∇ · ~v ≡ div ~v = v1x + v2y + v3z

ut − (pux)x − (puy)y − (puz)z + qu = f

Highest derivatives of u:
−puxx − puyy − puzz + . . . = f

Coefficient matrix A

A =











−p 0 0 0
0 −p 0 0
0 0 −p 0
0 0 0 0











Eigenvalues are λ1 = λ2 = λ3 = −p and λ4 = 0.


