MA3514 — Assignment No. 6

1. Consider the equation

Upg + Uyy + 20U =0

on the triangular region Q = {(z,y) | = > 0,y > 0,2 + y < 1}, subject to the
boundary condition u|,, = g, where g = 1 on the z-axis, g = 2 on the y-axis and
g = 3 on the line z +y = 1. Let h = 1/4 and w;; = u(ih, jh) be the numerical
solution obtained from a second order finite difference method. Define a vector «

for the unknowns and find a matrix A and a vector b such that A# = b.

2. Let p(z) and F(z,y) be given functions, consider the equation
Uaa + Uy + p(2)u = F(z,y)
on the unit square
Q={(r,y)|0<z<l, 0<y<1}

with the boundary condition u|sn = 0. The equation is approximated by a second

order finite difference method based on the discretization
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for some integer n. Let w;; ~ u(z;,y;) be the numerical approximation and define

Ui, by the discrete sine transform
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Write down the formulas giving a; and f;.

3. Let Q={(z,y) |0 <z <1, 0 <y < 1} be the unit square. Consider the following
equation

Upy + Uy —u=2—y, for (z,y)e

with the boundary condition

u=a2"+15° for (v,y)€ .



Let u;; ~ u(i/3,7/3), 0 <14, j < 3, be the numerical solution based on a second
order finite difference method. Find a matrix A and a vector g, such that Au = g,

where

U= [U11,U21,U12,U22]T~

You do not need to solve .

. Consider the Poisson equation
Ugg + Uyy = T

on the triangle © (bounded by the x-axis, the y-axis and the line x+y = 1), subject
to the boundary condition u|;, = ¢, where g = 1 on the z-axis, g = 0 on the y-axis
and g = 2 on the line x +y = 1. Let h = 1/4 and w;; = u(ih, jh) be the numerical
solution obtained from a second order finite difference method. Define a vector «

for the unknowns, find a matrix A and a vector g, such that A7 = b.



