M353 8.3 Elliptic (S. Zhang) .

1. (8.3:al) Solve the finite difference equations for the
Laplace equation

Ugg + Uyy = 0

in the rectangular region 0 < z < 2, 0 < y < 3 with the
boundary condition:

u(0,y) =0, u(2,y) =8y
u(z,0) =0, u(z,3) =12z

Assume h = 1. (Exact solution u = 4xy. )

2. (8.3:a2) Solve the finite difference equations for the
Laplace equation with A = 1.

Uggy + Uyy =2+ 22, 0 <2,y <2
with the boundary condition
uz (0, 9) = v, u(2,y) = 2y° +4

u(z,0) = 22, u(z,2) = 4z + 2%

3. (8.3:a3) Solve the finite difference equations for the
Laplace equation with A = 1.

Ugy + Uyy = 22 + 4y, 0 < z,y <2
with the boundary condition

us(0,) = 3%, u(2,y) = 2y° + 8y
uy(z,0) = 222, u(x,2) = 42 + 4.

4. (8.3:a4) Solve the finite difference equations for the
Laplace equation with A = 1.

Ugg +Uyy =4 +22, 1 <2 <2, 05y <2
with the boundary condition

uw(lvy):4+y27 uw(27y):8+y2
u(z,0) = 222 u(z,2) = 4z + 222

Then, again, with h = 1/2.



