
Math E-222 HW#9 King-Siong Si October 27, 2025

Exercise 3.3.1. Find a basis for the subspace of R4 spanned by the vectors (1, 2,−1, 0),
(4, 8,−4,−3), (0, 1, 3, 4), (2, 5, 1, 4).

Solution. {(1, 2,−1, 0), (4, 8,−4,−3), (0, 1, 3, 4)} is a basis.

Exercise 3.3.5. Find a basis for the space of symmetric n× n matrices.

Solution.
{
A(i,j) : i ≤ j

}
, where A

(i,j)
i,j = A

(i,j)
j,i = 1 with remaining elements equal to 0.

Exercise 3.3.6. Prove that a square matrix A is invertible if and only if its columns are
linearly independent.

Proof. If A is invertible, Ax = 0 has only one trivial solution x = 0, which says

x1 · a1 + x2 · a2 + . . .+ xn · an = 0.

□

Exercise 3.3.7. Let V be the vector space of functions on the interval [0, 1]. Prove that
the functions x3, sinx and cos x are linearly independent.

Proof. Evaluate 3 points at 0, π
6
, π
4
.

□
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