
Math 314 Linear Algebra Section 4.1 Example and Principles

(1) Find a basis for the four subspaces of A.

A =


1 2 0 0 −2
1 2 −2 0 0
1 2 −1 1 −4
2 4 3 −3 2

 → R =


1 2 0 0 −2
0 0 1 0 −1
0 0 0 1 −3
0 0 0 0 0

 .

AT → R =


1 0 0 5
0 1 0 0
0 0 1 −3
0 0 0 0
0 0 0 0



(2) Why are the principles below true?
(a) If v and w are orthogonal, then ∥v +w∥2 = ∥v∥2 + ∥w∥2 .

(b) If v and w are orthogonal, then v and w are linearly independent.
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(c) For any matrix A, C(AT ) ⊥ N(A).

(d) For any matrix A, C(A) ⊥ N(AT ).

(e) If vector space V has two bases B1 = {v1, v2, · · · , vm} and B2 = {w1, w2, · · · , wn},
then m = n. (That is, the notion of the dimension of a vector space is well-
defined.)

(f) If the dimension of a vector space, V , is d, then you can tell that a set of d vectors
is a basis of V by checking whether it is...


