ME 260: Structural Optimization: Size, Shape, and Topology

Assigned: Sep. 3, 2026 In-class quiz 6 (10 mins) Due: Sep. 3, 2026

Name:

Guided Proof of the first-order version of the fundamental lemma of calculus of
variations.

Statement of the lemma:

Given that F; is continuous and F, is differentiable on [a, b] and

b
j [F,(Oh() + F, (R (0)]dx = 0

for every h € C'(a, b) satisfying
h(a) = h(b) = 0,
show that
Fi(x) = F,'(x)

Step 1 — Use integration by parts

Step 2 — Apply the boundary conditions

Step 3 — Use the Fundamental lemma, f; G (x)h(x)dx = 0, implies what about G (x)?



