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Please do the problems as marked below!

Homework #2
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lue problem in a bounded interval with
periodic boundary conditions:

−u′′(x) +Bu(x) = f(x) in (1)

u(a) = u(b) , u′(a) = u′(b), (2)

where −∞ < a < b < ∞, B ≥ 0 is a given constant and f is a given function in L2(a, b). We look for u in
the space

H1
p(a, b) = {v ∈ H1(a, b) ; v(a) = v(b)},

equipped with the norm ‖ · ‖H1(a,b).

1.a. Prove that H1
p(a, b) is a closed subspace of H1(a, b), i.e. prove that if (vn)n≥1 is a sequence of functions

of H1
p(a, b) such that

lim
n→∞

‖vn − v‖H1(a,b) = 0,

for some v ∈ H1(a, b), then v belongs to H1
p(a, b).

b. Do the constant functions belong to H1
p (a, b) ?

c. Is D(a, b) contained in H1(a, b) ?

2. Show that (1), (2) with the condition u ∈ H1(a, b), is equivalent to the variational formulation: Find
u ∈ H1

p (a, b) such that

∀v ∈ H1
p(a, b) ,

∫ b

a

u′(x)v′(x)dx+B

∫ b

a

u(x)v(x)dx =

∫ b

a

f(x)v(x)dx. (3)

(a, b)

homework #2 (continued)

Do all the problems on this page!

onsider ~the following two-points boundary vaC

Recall a useful result: The functions of H1(a, b) are continuous in [a, b].Hint--


