Linear Independence

Name: Unique ID:

Problem 1. Suppose that vy, vy, v3 € R" and let A be an m X n matrix.

(a) Suppose that {Avy, Ave, Avs} is linearly independent. Show that {vy,va,v3} is linearly independent.

(b) Suppose that {vq,vs,v3} is linearly independent and that A has a left-inverse L (meaning LA = I,).
Show that {Awv;, Ave, Avs} is linearly independent.



Problem 2. Let A be the incidence matrix of the digraph given by
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(a) Are the columns of A linearly independent? Explain why or why not.

(b) Suppose we remove a4 from the digraph, and let A’ be the new incidence matrix. Are the columns of
A’ linearly independent? Explain why or why not.

(¢) Suppose in part (b) we had removed ag instead of a4 and let A’ be the new incidence matrix. Are the
columns of A’ linearly independent? Explain why or why not.



