
MA4523 (Introduction of FEM) Project 1

1. Write a 1-D linear (piecewise) FEM subroutine (or function) for the following

problem

− d
dx

(
p(x)du

dx

)
+ q(x)u = f(x) x ∈ (a, b)

u(a) = a0 u(b) = b0

with user-input functions

p(x) > 0, q(x) ≥ 0, f(x)

and parameters

a, b, a0, b0, N

where N is the number of elements. A uniform mesh with linear FEM should be used

and the code should be designed for public users with any user-input data.

2. Use the subroutine to solve the problem with

p(x) = 1, q(x) = π2, f(x) =
5π2

4
sin(πx/2) a = 0, b = 1, a0 = 0, b0 = 1

and N = 10, 20, 40, respectively.
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