
Math 3120, Linear Algebra, Spring 2026, Homework 4

1. Use the facts we have learned about determinants to calculate the determinant of a 4 by 4 matrix of the
following forms:

(a) A =


a b 0 0
c d 0 0
0 0 1 0
0 0 0 1



1



(b) B =


a b 0 0
c d 0 0
0 0 0 0
0 0 e 1


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(c) C =


a b 0 0
c d 0 0
0 0 1 0
0 0 e 1


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2. Let Pn be the set of polynomials in one variable of degree at most n. That is, P3 consists of all expressions
of the form ax3 + bx2 + cx+ d for a, b, c, d ∈ R.
(a) Explain why Pn is a vector space.

(b) What is the dimension of Pn? Exhibit a basis.
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(c) For f, g ∈ Pn define ⟨f, g⟩ =
∫ 1

0
f(x)g(x)dx. Show that this defines an inner product on Pn.
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(d) Exhibit an orthonormal basis of P2.
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