
MATH 436 HOMEWORK 10
DUE FRIDAY APRIL 17

Homework is due at the beginning of class. No late homework will be accepted. You may
collaborate on the homework, but your final write-up must be done on your own and should reflect
your own understanding of the problem. Please cite any help you get. All solutions must be
supported with a proof, a counterexample, or a detailed computation, as appropriate. Solutions
should be written in complete sentences and paragraphs.

• Read Chapter 6.A and 6.B from Axler.
• Book problems (do not turn in): 6.A.4, 6.A.6, 6.A.12, 6.B.2, 6.B.7.

(1) Let V be the vector space

V = {f : [0, 1] → R : f is continuous}

of continuous functions from [0, 1] to R. Give it the inner product

〈f, g〉 =
∫ 1

0
f(x)g(x) dx.

(a) What is the orthogonal projection

projx(sin 2πx)

of sin 2πx on x?
(b) What is the orthogonal projection

projcos 2πx(sin 2πx)

of sin 2πx on cos 2πx?
(2) Let

U = {(x, y, z) : x + y − z = 0} ⊂ R3.

(a) Compute an orthonormal basis of U with respect to the standard inner product.
(b) Extend your basis of U to an orthonormal basis of R3.

(3) Let V be an inner product space, and suppose v1, . . . ,vn ∈ V is a spanning set. Suppose
that u1,u2 ∈ V are vectors such that

〈u1,vi〉 = 〈u2,vi〉

for 1 ≤ i ≤ n. Show that u1 = u2.
(4) Let V be an inner product space with inner product 〈∙, ∙〉, and let S ∈ L(V ) be an operator.

Define a function 〈∙, ∙〉S by the rule

〈v,w〉S = 〈Sv, Sw〉.

(a) Show that if S is injective then 〈∙, ∙〉S is an inner product on V .
(b) Show that if S is not injective then 〈∙, ∙〉S is not an inner product on V .

(5) Let V be a vector space with basis v1, . . . ,vn. Show that there is a unique inner product
on V such that v1, . . . ,vn is an orthonormal basis of v. (Hint: given vectors v,w ∈ V ,
express them in terms of the basis. The value of the number 〈v,w〉 will be forced upon
you.)
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