
Math 4355 – Spring 2017 Name:

TEST #1

No notes or calculators allowed. Please, write clearly and justify all your steps, to get proper credit

for your work.

(1)[3 Pts] Let V = R4 and consider the subspace V0 ⊂ V given by

V0 = span {(1, 0, 0,−1), (2, 0, 0, 2)}.
(a) Let V be an inner product space and V0 ⊂ V . State the definition of

the orthogonal complement of V0 in V .

(b) Find the orthogonal complement V ⊥0 of V0 in V and find an orthonormal
basis for V ⊥0 .

(2)[3 Pts] Consider the inner product space V = L2([0, 1]) with the stan-
dard inner product.

(a) Compute the orthogonal projection of the function f(x) = sin πx, for
x ∈ [0, 1], onto the subspace V0 = span {φ, ψ} ⊂ L2[0, 1], where

φ(x) =

{
1 0 ≤ x < 1

0 otherwise
ψ(x) =


1 0 ≤ x < 1

2

−1 1
2 ≤ x < 1

0 otherwise.

(b) [2Pts extra credit] Let ψ2,0(x) = ψ(2x). Plot the function ψ2,0(x),
x ∈ [0, 1] and show that ψ2,0 is orthogonal to both φ and ψ in L2[0, 1].

(3)[4 Pts] Consider the sequence of functions (fn) ⊂ L2([0, 1]) defined by

fn(x) =

{
1− nx 0 ≤ x < 1

n

0 otherwise.

(a) Sketch the graph of fn(x) for n = 1, 2, 3.

(b) Prove that the sequence (fn) converges to the function f(x) = 0, x ∈
[0, 1], in the L2 norm.

(c) Show that the sequence of numbers (fn) does not converge pointwise to
the functions f(x) = 0, x ∈ [0, 1].
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