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Problem 1 (Effective tensor in 1D)

Let Q = [0, 1] and a ∈ L∞(Q) with a(x) > c > 0. Compute the effective tensor a∗.

Problem 2 (Effective tensor for a rotated bar pattern in 2D)

Consider Q = [0, 1]2 and a ∈ L∞(Q) with

a(y1, y2) =

{
a1, 0 ≤ (y1 − y2)− by1 − y2c ≤ λ

a2, λ < (y1 − y2)− by1 − y2c ≤ 1

for a1,2 ∈ R and 0 < λ < 1. Compute the effective tensor a∗.

Problem 3 (Inverse inequality)

Show that for ϕh ∈ Vh and Th with constant grid size

|ϕh|m,p,D ≤ Chτ−m‖ϕh‖τ,p,D

for all integers 0 ≤ τ < m.


