
620-142 Mathematics B
Assignment 4

Due: 2pm, Friday, May 16

Please leave your assignment in your tutor’s box located near the north entrance to the
Richard Berry building. Make sure that you have written your name, your student number,
your tutor’s name, and your tutorial time on the front page.

You should give complete explanations for all your answers.

1. (a) If p = p(x) and q = q(x) are polynomials in P2 we define

〈p,q〉 = p(0)q(0) + p(1)q(1) + p(2)q(2).

Show that this is an inner product on P2.

(b) We define
〈u,v〉 = u1v1 + u3v3

for vectors u = (u1, u2, u3) and v = (v1, v2, v3) in R3.
Explain the reason(s) why this is not an inner product on R3.

(c) Let V denote the vector space of all continuous functions f : [0, 1]→ R. We define
an inner product on V by putting

〈f, g〉 =
∫ 1

0
xf(x)g(x) dx.

If f(x) = x and g(x) = x2 + 1, use this inner product to find:

(i) 〈f, g〉 and 〈f, f〉,
(ii) ‖f‖,
(iii) all values of α ∈ R such that g + αf is orthogonal to f in V .

2. (a) Let W be the subspace of R4 with basis S = {v1,v2,v3}, where

v1 = (1, 0, 0, 1), v2 = (3, 2, 0, 1) and v3 = (1, 1, 2,−3).

Use the Gram-Schmidt process to transform S to an orthonormal basis {u1,u2,u3}
for W , using the dot product as inner product. (Marks will be allocated for
checking that u1, u2 and u3 are in fact orthogonal.)

(b) You may assume that S = {u1,u2,u3} is an orthonormal basis for R3 using the
Euclidean inner product, where

u1 = (
1
3
,
2
3
,
2
3

), u2 = (
2
3
,−2

3
,
1
3

) and u3 = (
2
3
,
1
3
,−2

3
).

Write the vector v = (0, 1, 5) as a linear combination of the vectors u1, u2 and u3.

Please turn over.
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