
Math596 HW1 (Spring 2020)

Professor Youngjoon Hong Due Date: Feb. 20 (12:30 pm)

Problem 1 Derive the weak form of the BVP:

−∇ · (κ∇u) = f, in Ω,

u = g, on Γ2

κ
∂u

∂n
= h, on Γ1.
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Problem 2 Consider the 1D BVP

−u′′ = f in (0, 1),

u(0) = 0,

u(1) = 0,

where f(x) = ex. Define W to be the subspace of H1
0 (0, 1) spanned by the basis

{x(x−1), x(x−1/2)(x−1).x(x−1/3)(x−2/3)(x−1), x(x−1/4)(x−1/2)(x−3/4)(x−1)}.

Apply the Galerkin method to find the best approximation in the energy norm from
W to the solution u.
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Problem 3 (Programming exercise). Consider the 1D BVP

−u′′ = f in (0, 1),

u(0) = 0,

u(1) = 0,

where f(x) = ex. Use the finite element method to find the numerical solution of u.
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