The Four Fundamental Subspaces

Name: Unique ID:

Problem 1. Suppose that A is a 4 X n matrix whose rows satisfy the equations
Row; — Rowg + Rows +2 - Rowy = O 3-Rowy; —2 - Rows +Rowy = O

Find two nonparallel vectors in Null(AT).

Problem 2. Let V = {[z y]T € R?|xy = 0}. Show that V is not a vector space.

Hint. Note that [1 0]T € V and [0 1]" € V. Is every linear combination of these two vectors also in V?



Problem 3. Consider the following conditions
[1 —1 3 5]T e Col(AT) 2 1 0 1]7 € Col(AT) 2 —1 1]7 € Null(AT)

Construct a matrix A with these properties and use a computer to find rref(A). Hint. Start by drawing
the picture of the four fundamental subspaces and indicate where each of these three vectors belong in the
picture.



Problem 4. Construct a matrix B such that Null(B) = Span{[l —4 5 —6]",[-7 29 —30 39]}.
Then, use a computer to find rref(B).

Hint. This is the same as asking for Col(A4) = Null(B) for which A?



