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1. If x ∈ Rn and xty = 0 for every y ∈ Rn, prove that x = 0.

2. Write the complete solutions (x, y, z) to the system

x + 2y + 2z = 1
2x + 4y + 5z = 4.

3. For any A, B, two n× n-matrices, show that rank(AB) ≤ rank(A).

4. If A is an n× n-matrix such that A2 = A and rank A = n, prove that A = I.

5. Construct a matrix whose null space consists of all multiples of (4, 3, 2, 1).

6. Prove that, the columns of a n × n- matrix are linearly independent if and only if
N(A) = 0.

7. Find a basis for the set of all symmetric 3× 3-matrices.

8. Is it true that for an n×n-matrix, if the rows of A are dependent then so is the columns?

9. Find a basis for the subspace of all polynomials p(x) of degree ≤ 3 such that p(1) = 0.

10. Find a basis for the following subspaces of R4.

(a) V1 = {(x1, . . . , x4) ∈ R4 | x1 + x2 + x3 = 0, x3 + x4 = 0}.
(b) V2 = Span{(1, 1, 1, 1), (1, 2, 3, 4), (2, 3, 4, 5)}.


