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1. Finite element method: Consider the following boundary value problem:

−d
2φ(x)

dx2
+ φ(x) = f(x), 0 < x < 1, φ(x = 0) = φ(x = 1) = 0

A: Show that
∫ 1

0
dφ
dx

dψ
dx dx+

∫ 1

0
φψdx =

∫ 1

0
fψdx.

B: Consider φ(x) =
∑
αiui(x) in x ∈ [0, 1] with ∆x = 1/4 and also use the base function same as that of

introduced in class. write a program to solve the above equation using finite element method for f(x) = 1.

C: For f(x) = sin(x), write a program to solve the above equation using finite element method.

Good luck, Movahed


