Linear Algebra
Quiz 6

Name:

You have 10 minutes to complete this quiz. If you have a question raise your hand
and remain seated. In order to receive full credit your answer must be complete,
legible and correct. Show your work, and give adequate explanations.

Al o] o
1. (a) Suppose that a square matrix M is partitioned as [ 0] A o } Explain
0] 0]-A
A=l 0 0
why, if A is invertible, then M~ = | 0 AT 0 .
0 0 | —AT
It suffices to observe that the two matrices multiply to I:
A 0 0 AL 0 0 Il oo
[0 A 0}{0 AT 0 ]:{0 IO}:I.
0 0| -4 0 0 —-A-t o 01
1 1 0 0 0 0
0O 1 0 0 0 0
(b) Find the inverse of M = 8 8 é } g 8
0 0 0 0 -1 -1
0o 0 0 0 0 -1
1 -1 0 0 0 0
. o 1 0 0 0 0
. 11 1 -1 _ 0 0 1 -1 0 0
Usmgpart(a)and[ 0 1} :[ 0 1}Weget]\/[ =10 0 o 1 o0 o
0O 0 0 0 -1 1
o 0 0 0 0 -1



2. What is the dimension of the subspace of all vectors x € R™ whose coordinates
o

sum to zero? (This is the subspace of all x = | @ | satisfying z; +--- 4+ 2, =0.)

T

The answer is n — 1.

The matrix equation associated to the system xy +---+z, =0 is

T
Tn
The question asks for the dimension of the null space of the 1 x n matrix A =

[ 1 -1 ] . Ais already in reduced row echelon form. The dimension of the column
space is 1, since A has one pivot column, so the null space must have dimension n— 1.

(Or, you could argue this way: the free variables are s, ..., x,, so dim(Nul(A4)) =
n—1.)



